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DEDICATION 

For I dipt into the future, far as human eye could see. 
Saw the Vision of the world, and all the wonder that 

would be; 
Saw the heavens fill with commerce; argosies of magic 

sails. 
Pilots of the purple twilight, dropping down with costly 

bales . . . 

— Tennyson ** Locksley Hall " 
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INTRODUCTION 

The Manufacturers Aircraft Association presents the Aircraft 
Year Book for 1!)20, the second of the series. 

In compiling this volume, the Association has enjoyed the oordial 
cooperation of tlie Army, Navy, and the Post Office air service. Ap- 
preciation is due especially to Lieut. Col. H, M. Ilickam, Chief of 
the Information Group of the Army Air Service, JIajor Ernest L. 
Jones, also of the Information Group: to Lieut. Commander R. K. 
Byrd, and Lieut. L. B. Averill, of Xaval Aviation; and to Otto 
Praeger, Second Assistant Postmaster General. 

The Manufacturers Aircraft Association believes that the Ameri- 
can puhlie realizes the fact that we, the pioneers in aviation, must, 
and will lead the world. Prior to our entrance into the war. the art 
was neglected; the few months of the conflict were taken up with an 



AIRCRAFT IX COirirKRCE 

SINCE the sigiiiiifi; of the Armisficc, X-ivciiiI-cr lltli, lOlS, 
when the seienee of neroiinutics was n-li'iisi'd from war, and 
permitted to demon.strato its ]>ossil)llities in peiiee, the eartli 
has been two-thirds flown around. 

The Atlantic Ocean has been safely erossed font times, twiee in 
heavier-than-air maehines, and twiee in lifjliter-tlian-air enift, and 
to America — the discoverer of tlie airplane — has pone tlie niateh- 
Icss honor of first aehievinp; this feat. 

Many thousands of persons — men, women and children — have 
been carried as passenper.-*, for there is hardly a cnuiiiry one ran ihink 
of, not even exeejitinp China and tlie new Arabian kinf>:doTii of llcd- 
jas, in which civil aerial transport has not been atTi-nipted to some 
degree. 

As certain years, siieli as tliose which prodiiecd the firsi jmietical 
proof of some new progress by nian, have pas-cd into liisiory ji.< the 



ping, could well be protected by aircraft, was the deolaratioii, and 
late in li*li) tlie first airplane left Hazelhurst Field, Jliiieola, Long 
liiland, for the iirst patrol down the Atlantic shore. 

The miner in remote regions, the oil operator plagued by bandits, 
the rancher perplexed by the failure of motor or horse traiisport,^ — 
these, we said a year ago, would have legitimate nses for aircraft. 
To-day, planes are carrying oil field payrolls, enabling executives to 
cover tremendous diatanoes daily, and capitalists have called air- 
plane manufacturers to their assistance in taking machinery to a 
rich but hitherto inaccessible gold mine, then removing the ore 
to tidewater. 

Most stimulating of all were the forecasts — visions, some said — 
of a trans- Atlantic flight. " My first impression," said Lient. Com- 
mander A. 0. Read, of the N.C.-4, " on reaching Lisbon, was that the 
Atlantic Ocean had .shrunk tremendously in size." 

And so indeed it had, as had also the world — and man's concep- 
tion of them. Kipling, many years ago, in his classic " The Niglit 
Mail," described the flight Ix-tween suns from England to Canada. 
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the industry was hard pressed, and the improvement of types was 
gravely delayed. 

That we are demonstrating the practicability of aerial transport, 
is due to the courage and the patience, the vision and the persistence 
of the men who designed and built and flew the craft which have 
startled and inspired America. 

Present and Probable Uses of Aircilaft 

To enable the reader to visualize the impressive scope of aerial 
transport, there is oflFered the following tabulation of present and 
probable uses of aircraft : 

" Hops " at fairs, expositions, and car- 
nivals. 

Commuting, intercity travel. 

Overtaking steamers and trains^ 

Aerial ferries. 

Competition with rail and water trans- 
portation lines, increasing as time, 
value and facilities govern and as air- 
craft develop in providing economi- 
cal and regular service. 

Establishing new means of communi- 
cation with regions hitherto inacces- 
sible or neglected by rail and steam 
lines. 

Touring: In private ships; 



Passenger and 
Freight Service 



Pleasure and Sport 



Pleasure 



Sport 



in chartered liners. 

Flying to golf, baseball, foot- 
ball, polo, etc. 

Establishment of new rec- 
ords. 

Aerial combat for points. 

Exhibition flying. 

Racing. 

Amateur photography. 

Flying to hunting and fishing 
grounds. 

Hunting and fishing in air- 
craft. 



(Dempustrating general 
utility in business.) . 



(Quick deliveries. 
Xews and photographic services. 
Circulation of publications. 



Eistension of Personal 
Supervision by Esecutivesi 



Competing with rail and wa- 
ter and being chosen for 
speed or certainty. 

Farms. 

Ranches. 

Oil Properties. 

ifining. 



Customs Service 

Stale Conslabubrv C*"" "■7™°,' °' «"•* »"'' '""P' 

I and patrols for Jaw and order, 

(Rescues. 
Locating submerged wrecks. 
Lighthouse tender service. 

Mapping (General) 

Fisheries Research 

River and Harbor Projects 

Forest and Field Photog- 
raphy for Isolating In- 
fected Timber or Crop 
Areas. 

Coast and Geodetic Survey 



muting a prediction of the time when citiea shall be released from 
the confines now imposed upon them by inadequate rail transporta- 
tion. Whereas 17 to 20 miles is the comfortable suburban distance 
by train at present, the aero commuter does his day's work and — 
(tranted the establishment of proper terminals — is a hundred miles 
in the country an hour or so later. 

There has been much commuting and inter-city travel, trips being 
made with increasiuf; frequency between snch points as New York 
and Washington, Now York and Buffalo, Cleveland and Dayton, 
Cleveland and Chicago and on the Pacific Coast between Ran Fran- 
cisco and Los Angeles, and between Portland and Seattle, 

Notable fiights have been made by civilian aircraft such as the 
first regular passenger service in Aeromarine flying boats lietween 
New York and Atlantic City; the trip which Mrs. S. E. J. Cox made 
in her Curtiss Oriole from Houston to New York, the frequent trips 
by Dayton-Wright De Havilands out of Dayton and the Thomas- 
Morse two-seaters out of Ithaca. The Cnrtisa Eagle and the Glenn 



tlian in the Uiiitcil States, airplanes are already being widely used 
for the transportation of passengers and a certain type of goods. In 
the latter category are included goods relatively liglit in weight and 
costly in value where rapid transit is a factor of importance and food 
supplies which are perishable and highly marketable at certain sea- 
sons. As a specific instance a daily passenger senice has been op- 
erating with marked success between Paris and London since the 
summer of 1019. 

As has been said alMive, it is the time element which plays an im- 
portant role in aerial transport, that makes this method of travel 
more desirable for routes of 200 miles and over than any other means 
of conveyance. At the present stag(( of aeronautical development the 
commercial speed of a well designed transport airplane can be taken 
to average from ^.''i to !I0 miles an hour. This is the speed which 
an airplane can be counted upon to furnish on llie average daily run 
regardless of ad%'erse weather conditions, 

A cruising speed of !I0 miles an hour means that the aerial jias- 



On the other hand, a system of premiums baa been devised to enable 
air transport companies to face adequately the initial outlay of their 
services. These premiums will be paid in proportion to the service 
rendered (number of passengers carried over a niininmrn distance) 
and with regard to the rapid adaptability of eommercial aircraft to 
warfare. A regular passenger service already operates l>etween 
France and Morocco, and it is expected that before the end of Ji'iiO a 
similar service will exist between Great Britain and India and possi- 
bly Australia. 

In this country the transcontinental reliability race organized by 
the Army Air Service was a pioneering achievement of consider- 
able value and served to point out with great forcefulness the utter 
lack of airdromes in all sections of the United States, A ;j2-hour 
passenger airline from New York to San Francisco is entirely feasi- 
ble to-day with the machines no%v Iniilt. But the operation of such 
a line is not possible to-dny owing to the lack of suitable landing, 
housing and supply facilities. When this sitniitinn will have been 

I 



ing vehicle. 

Nor is flying; destined to be UmiU'«i to tlio rich. Estunotra on the 
cost of operating a typical land or water inaeliiiu; compare favorably 
with high class and high speed motor cars and motor boats. 

During the season of 11119, football games wore attended by sev- 
eral parties in flying macliines, whili! seaplanes made trips along the 
Atlantic Coast to various sporting events. These were prophetic of 
the time when the polo field will be surrounded by parked single and 
two-place tractors, flown from long distances by their sportsmen 
owners. Upon the conelusion of the game they will take off, one by 
one, from Ixttween the lines, for whatever refreshments that replace 
the eoektail hour. Wliark-shooting and <luek-lmiiting, if no law in- 
tervenes, will ho done from water iiiaehines. .Vcrial i-lay pigeon 
shoots will t)e more stimuhiting tlinn of old. This years cnp races 
will be viewed from aloft ami the m'wspapcrs will carry air pictures 
of the events. There is now nothing novel in flying in groups, so 
we may expect soeialile tours, just as, in the early days of llie auto- 
mobile, club runs became popular. 



International airship races will ecime into vogue and riviil motor 
track racing. These wiil be in classes, the siune as motor racing 
is divided into groups in accordance with cnbie displacement, or as 
yachts arc rated, bv length. There has Invn no airship racing since 
1909, bnt foreign governments, late in I'Jli), were planning competi- 
tion calculated to sriinnlate the flying game, not only from the sport- 
ing point of view, bnt for the development of lifihter-tlian-air craft. 
Airplane racing is definitely established in po|)nliir favor. 

One olwtaele, inadecpiHte landing facilities, which stiiod in the way 
of the normnl development of sporting nireraft, is iM'ing removed. 
Fortunate is he who has snfficient room on his einintrv estate to con- 
struct a hangar and lay out a landing field, or who lias a body of 
water near his home, upon which his ilying lioiit may alight. IJeal- 
izing both the need and the insistent demaiKl, cities throughout the 
United States arc preparing municipal air liiirlx>rs for public nso. 
In many places, provision is ma<le for the shelter of land and water 
aircraft and it is })laiined to offer maintenance facilities wherever 
possible. 



Long distance toiirj)^, aftor-dinnpr spins, morning bracers, will 
come into vogue. Aircraft for golf, tennis, polo and th<; games, 
friendly brushes over tlie river; flying to the hunt — aircraft offer 
comfortable pleasure, exhilaration, speed, limited only by the ever- 
fleeing horizon. 

ADVKRTI8IXO AKD Pt'BLICITY 

Does business believe in advertising? 

Does it believe in advertising when such publicity can be com- 
bined with selling goods or making (juick deliveries? The answer 
has as its corollary the use of the airplane, as clothing, chewing 
gum, spark plug, typewriter and fountain pen manufacturers and 
department stores have proven to their satisfaction. Tu repeated 
Curtiss and Aeromariiie flights, notably one which the Aernmarinc 
made to Cuba and (lie Curtiss to Xew York from Buffalo, the utility 
of aircraft in advertising and publicity opening the way to general 
business uses has been ilciiionst rated. 

Commercial photography is another nf the general husinesi^ uses to 
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In executiye work in rural communities, the airplane has already 
become established. Sales in considerable number have been made 
to owners of great farms and ranches, and to oil and mining operators. 

Among the miscellaneous uses to which busifaess is placing aircraft 
may be mentioned the exploitation of real estate. A New York firm 
had a client who wished to build a hotel, but was uncertain as to 
the location proposed. How would it look when set in surround- 
ings of which he had seen but liHle, and that from the street or a 
near-by roof? So the firm employed a commercial aerial photog- 
rapher, and the trick was done. 

Ghreat construction projects are being watched from the air, city 
improvements are being planned and fire and police patrols carried 
out. The aerial ambulance has been demonstrated in the Army and 
in civil practise and in at least one notable instancu^ — at Corpus 
Christi, Texas — airplanes have been used for flood rescue work. 



AERIAL MAIL SERVICE 



The Aerial Mail Service of the U. S. Post Office I )epartrnent has 
been in operation daily, except Sunday, between New York and 



interest, aud. within six imiDtli^ was soiuilit bv representative eities 
in manv parts of the T'nited States. There i* no doiiht that tlie 
Aerial Mail took a inajiir pan in awakening; the eitn<<-i>msnes!i of 
America ti> the faet that ei unniereial aeronaiities " had urrivtxi," ami 
was dispiitinf! the niriui>pi>i_v hitherto heM h_v rail, rosid and Wiiter 
transportation. On May l.'»th. ll'lu. tlie .\erial Mail was estab- 
lished between Chicajsi and Cleveland and on July 1st. ItUtt, the 
route between Cleveland and Xew York was opened. As this book 
goes to press, Conpre>s is considering a $3.0ilO,000 appropriation for 
the fiscal year eomiuencinjr July 1st. IftiJO. which will [>ennit the 
operation of one round trip daily by the Aerial Mail between the 
following points : 

Xew York — San Franeisci'. 

Pittsburg — St. Liini-; — Kansas City. 

Boston — Xew ^'ork. 

Washington — Atlanta. 

Thus the continent will W' spanmil from East to West, and from 
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The Aerial Mail Service thereupon set about transforming the war 
machine. Its aeronautical engineers, cooperating with the staff of 
the L. W. F. Engineering Company, developed changes which re- 
sulted in a comparatively satisfactory plane. A much stronger land- 
ing gear was substituted, the fuselage was strengthened and the 
cockpit and cargo compartments were re-arranged. It was this re- 
built' " ship " that enabled the Aerial Mail Service to evolve the 
longer and more hazardous New York-Chicago service out of the 
Washington-New York laboratory run. 

On May 15th, 1910, the anniversary of the establishment of the 
New York-Washington lino and the opening day of the route be- 
tween Chicago and Cleveland, the public was invited to witness the 
flight of the mail planes at Belmont Park, New York, and College 
Park, Washington. 

The two airplanes that took to the air on this aniiivorsarv, one 
leaving Washington and one leaving Now York, wore Curtiss-His- 
panos, the same that carried the mail a year before and had been 
constantly in the service pulled by the same motors. One of these 
had been in the air 1(U hours, flyinc; 10,71(1 miles, and had carried 
57i^Sl>(; letters. It had cost, in service, per hour, $<'.:>. SO. Re- 
pairs cost $4s(). The otlier plane had been in the air '22'J liours, 
flying 15,(Hs niil(\s, and had carried 4^5, 120 letters. It cost in 
service, per lionr, $I^.:]4. Repairs to tin's niacliine cost $1,^71.70. 

In addition to tlio >ix planes witli wliidi the scrvicf^ \va< opened, 
and wiiicli were in operation on Tnne .'lOtli, IIMIK tliei'c were 4*2 
j)]anes in sei'\'iee ^*\\ tlie two i-ontes in operation on tliat date, namely, 
between Wa-liini:t<iii ;ind New ^'ork and ( 'lr\r1;iii(l and ('liicau'o — • 
4s in all. (hi I )(•(•( inltei* l>t tliere were 1") plnnr-. in -crviee. 
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exchange of mail was made at Philadelphia each trip. By this 
service mail between New York and Washington was advanced 2 and 
% to 3 hours over train service. In addition to airplane mail there 
is despatched daily from Washington to New York letter mail from 
southern points, connection made up to carrier districts in New 
York, which mail is delivered in New York the same afternoon in- 
stead of the following morning. On July 19th, 1919, the stop at 
Philadelphia was discontinued, and by changing types of planes the 
flying time has been reduced 30 minutes in each direction. 

NEW YORK-CHICAGO ROUTE 

The Aerial Mail between Chicago and Cleveland, begun May 15th, 
1919, advanced the carrier delivery of letters at Cleveland and Bos- 
ton by 16 hours and at Albany, New York and Sprino-field, Massa- 
chusetts, G hours. 

Mail from San Francisco and the entire Paeilic Coast states, from 
South Dakota and Northern Illinois, from Northern Minnesota and 
Northern Wisconsin, from North Dakota and ^lontana nnd from 
Kansas City and the entire South\v(\^t, put on certain trains, reached 
Chicago in tini(» to niak(» connection with the Aerial ^lail east 
bound. The Aerial Mail from tliese trains is taken direct to the 
Aerial ilail field. 1 nder tliis arranii(*nient, tliis mail is delivered 
in Cleveland and Boston on afternoon dclivci'ies in-tcad of the fol- 
hnvin^!; mornina*. At Alhany, New York ('ity mid Spi-ini^tidd, Mas- 
sachnsetts, this mail catches morninu- dciivc]'\- in-tcad of tlic after- 
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minals. Then came an interesting and highly significant experi- 
ment, conducted with the cooperation of the International Mercantile 
Marine, Operators of the White Star Line, and the Aeromarine Plane 
and Motor Company. 

The experiment consisted in dropping a mail bag from a flying 
boat onto the deck of a liner at sea to expedite the movement of over- 
seas mail which arrives too late to be delivered on board outgoing 



several steamship lines to take aircraft into consideration in their 
plana for the future. It undoubtedly hastened the decision to estab- 
lish United States-Cuba air service, because of ^e attention that was 
attracted to aerial transport over the sea. 

A CANADIAN EXPEBtMKKT 

The Canadian Government is desirous of promoting the Aerial 
Mail. . 

To W. E. Boeing, President of the Boeing Airplam; Company of 
Seattle, goes the distinction of having first carried international mail 
in North America. On March 3rd, 1910, Mr. Boeing, iu one of his 
seaplanes, accompanied by Edward Hubbard, assistant pilot, flew 
from Vancouver, British Columbia, to Seattle, a distance of 300 
miles, with a hag of letter mail. Tlie trip was autliorized by the 
Canadian Post Ofliee and the bag was officially received in Seattle, 
by the mayor of that city. 

As a result of this flight, mail contractors in Alaska nro investi- 
gating the possibilities of using the airplane instead of the dog sled. 

While oceanic mails were being planned, it lieoamc evident that 



four thousand feet withiu the proximity of the field. As elevated 
antenna systems are manifestly dangerous to air navigation, the 
Aerial Mail Service experimented extensively in radio transmission 
and perfected an antenna only 20 feet high, highly directional and 
admitting of sharp tuning with remarkable transmission results. 
The installation of high powered stations in the vicinity o£ flying 
fields is, therefore, made possible. Efforts are being made to pro- 
vide and perfect a practical visual signal which will take the place 
of the present audible signal. This will greatly enlarge the field 
of operation. 

Complete telegraphic communication will shortly be iustalled, 
together with triangiilation stations, which will allow the utilization 
of a complete despatching system whose main function will makt^ it 
possible for distant points to locate planes accurately at any moment 
during flight. Distant controls are also being developed in order 
that the Department at Washington may get in communication with 
any pilot in flight by means of radio telephone. 
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ing May 14th, 1919, with a record of 92 per cent, gales of excep- 
tional violence — from 40 to 68 miles an hour — and heavy snow 
storms being encountered and overcome. Out of 1,261 possible 
trips, 1,206 were undertaken, and only 55 were defaulted on account 
of weather conditions. During rain, fog, snow, gales and electrical 
storms, 435 trips were made. Out of a possible 138,092 miles, 128,- 
037 miles were flown. Only 51 forced landings were made on ac- 
count of weather and 37 on account of motor trouble. 

Pilot J. M. Miller, who was formerly a naval flier, made the flight 
from Philadelphia to New York in a Curtiss R-4 with a 400 horse- 
power Liberty motor, rising from the field against a 43-mile gale 
and arriving in New York through a blinding snow storm with a 
wind velocity reported by the weather bureau to be 08 miles an hour 
and which was 15 per cent, greater at the altitude at which he flew. 

One of the lessons learned from the operation of the Aerial ^lail 
during the year, is that the element of danger that exists in the 
training of aviators in military and exhibition flying is almost en- 



covered 174,261,393 acres, have a total estimated value of rou^j;- 

$665,000,000. : . 

During 1913 approximately 2,900,000 acres of National Forest 
lands were destroyed by fire; the damage represented a net loss oJE 
$4,500,000, and a cost to the Forest Service of fighting fires of about 
$3,000,000. 

From 1915 to 1919 inclusive fires rediiced the area of Nations] 
Forest lands by 4,106,393 acres, causing a damage of over $7,000,- 
000, to which mnst be added some $12,000,000 spent in fighting the 
fires. 

It may be seen that fire is gradually felling our wood lands. The 
burning of approximately 7,000,000 acrr.s of timber during the 
last five years constitntcil not only an immediate loss of lives and 
property, but also menaced the future of the great agricultural and 
other habitable regions as well. 

Tbe Department of .\grieulfiire, fhniujrh its liurcau uf Forestry, 
endejivori'il for years to conserve staniling timber. It was realized 
thai the (leniKlathui of the jrreat water-siicN in ill.' West. ]iiTjiiitling 
ernsiiin and ^-cnrral desolation, would in lime, carry niiii in the rieli 
and fertile vall.-vs. IJefoivslalion. so lonsr ne-leeHd. .■oiild net of 
itself olVsel the inereasiiiir vearlv toll l>v lire. 

'111.- Inn-l ranker wa- (",■ year- the -,>!e. frail !>aiHrr helw.^en 



Aircraft Year Book 



as absolute protection for life and property in the great timber reaches 
of the Cascades and the Sierra. 

The tests by the Government have convinced the private lumber 
companies that they, too, must have similar service. In Oregon it is 
understood that they cooperate with the State in bewaring expense 
incident to the patrol. No one more than the lumberman realizes 
so keenly the limitations of transportation. He spends days on 
horseback going to and from the railroad centers. Time is an im- 
portant element in his work. Here, as in the cities, " time means 
money." What thing more natural, therefore, than for him to com- 
bine his private fire patrol with private transportation i Thus jour- 
neys of many days in the old way are reduced to hours in the new. 

The aerial forest patrol presents an impressive contrast between 
generations. The ranger is bound to the earth; the aviator soars 
above it. At best the ranger's horizon is a few miles ; the aviator 
is lord of a vast domain, yet both are typically American. 

In the airplane sit pilot and observer. The pilot follows his set 
course; the observer, with his glasses and map, scans tin* landscape. 
After a few weeks he becomes so skilful that \\v can spot a lire thirty 
miles or more distant, dctcrniinini'', not onlv the location, Imt classi- 
tying it as to decree and pos>il)lc cause. Travclinu" at an avcrairc 
speed of a mile and a half a minnte, the (►hserver must look and tliink 
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chute proving unsatisfactory, the wireless telegraph was installed. 

In three months and seven days the patrol which operated over the 
Cleveland National Forest in California covered 46,297 miles in 466 
hours and 56 minutes of flying time. 

Seventy-five dangerous fires were discovered, and all this by an 
average of three planes in use daily. 

An average of two planes daily covered 36,854 miles out of Rock- 
well Field, San Diego, California, in the same period of time, dis- 
covering 24 dangerous fires in the 410 hours of flying time. 

Meanwhile, the training planes were superseded by American built 
De Haviland 4 planes which had greater climbing ability and could 
cover greater areas by reason of their higher speed and larger fuel 
capacity. 

On September Sth, IIJIO, the two patrols were consolidated along 
with that from blather Field, Sacramento, California, which since 
June 1st had patrolled '51,1 2S miles of territory and discovered 85 
fires. From September 3rd until October 31st, 101 !>, the two jdanes 
from ^fathcM* Field discovered 70 tires. Otliei* patrols operated from 
Fresno and Red I]hiiV, r'alifni-nin, and it is j)lanned to establish ad- 



There was only one f&tality on all these patrols, and only eight 
accidents involving major repairs to airplanes. It is tliia cftieicney 
of the flying machine that has aroused cnthnsiasm in the lierctoforc 
flame swept areas of the far West, 

The airplane forest patrol is said to liave had a peculiar disci- 
plinary influence on campers. Instances have heen known where per- 
sons who had carelessly set fires to the underprnwtli, hurried to a 
telephone and informed the forest supervisor of a fii-e, immediately 
on the approach of an airplane overhead. 

The cost of operating the patrol is slight. The saving it effwts is 
enormous. Plans are now under way for its extension throughout 
the Northwest. 

Phace Timk Uses of Aekial PiiOTOfiBAi'iry 
One of the most important and interesting aeronautical develop- 
ments which the World War brought al>out is aerial plintography. 
The vertical aerial photograph, made from a high altitude, rcM'mlilos 
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pecft that it could not be duplicated. The former method requires 
days and weeks ; the latter, hours and minutes. 

A complete aerial photographic survey of the United States could 
be accomplished in a few years at considerably less expense than would 
be entailed by a ground survey ; whereas at the present rate of prog- 
ress by ground surveying it will take one hundred years to complete 
such a survey. Such an aerial survey would be one of the most 
useful of army peace time training activities. 

This type of map, although on the whole theoretically less accurate 
than the present government survey map, is usually on such a large 
scale that when reduced to usable size the percentage error, while 
still in existence, is unmeasurable. 

Instrumental problems are being gradually solved and within the 
near future, it will be possible to carry out a complete topographical 
survey by means of aerial photography with a minimum of ground 
control. 

Accuracy ecjual to that now obtaining in the majority of maps pub- 
lished has already lx?en accomplished regularly and it is felt that 
with proper equipment and experiment, the accuracy of the most 
minute mai)s now published can hr obtained. 

MINK Il'AL AM) IMSI X KSS I'SKS 

It is (litlicult to list fully the :i|>])lications that can be made of 
aerial |)liotoiiraj)liy in jx'acofnl ])iii'snit<, becanx- ilii> i>raiicli of j)lio- 
too;raj)liy is so new and its ranuc *)( u-ctnlnrss S(» extensive that ahnost 
(lailv snnie one thinks of anotlier lield in which it can he eniploved. 

ViH' city jilainiinu, reclamation, fnre<M-y, nnd many other uses 
aei'ial j»ln»t(>i;i'aphie sni'N'cyinu' is heyond ;i ppmnch Ity ;iiiy oilier exist- 
* "lethod and will nnd(inhte(ll\- eniiK' iiiin cctiinK'n n-e within tli» 
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should turn to photography from the air for securing photographs of 
their cities; to show railroad lines, harbor facilities, well-arranged 
streets for hauling manufactured products, residential sections for 
workmen's homes, factory districts, groups of large business buildings 
and for other purposes. 

Photographs of the same city, taken at intervals of a few months 
or years, would illustrate more eloquently than an array of charts 
the statistics as to its growth. Fire insurance companies will in- 
evitably become interested in these aerial surveys as they would in 
fact be inspections from the air that would give the companies a 
bird's-eye view of the conditions and surroundings of buildings in 
various sections of the city and thus enable them to realize and keep 
check on the fire risk involved. 

The progress made in the construction of engineering projects, 
such as buildings, canals, railways, as well as the comparative merits 
of various types of city planning, can be better shown by aerial 
photographs than by any other means. 
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given point. Furthermore, aircraft arc able to roach a lovel iK'yoiid 
the belt of dust which surrounds the earth and liinders vision. I'rog- 
resa in power plant accessories will soon enahlfi the attainment of 
altitudes far l)eyond the six mile limit of yesterday's airplane. The 
sounding of the upper air, which lias been poinp on for many yoars 
by every meteorological station in the world under internatioiiul co- 
operation using kites and small sounding balloons, will now be i>ossihle 
with human observer!*, reaching definitely known altitudes ovt-r defi- 
nite locations. 

Exploration of unknown lands at well nigh inaccessible spots opens 
lip further possibilities of trade and scientific study, as a result of 
which new tlora and fauna may be added to the world's collection. 

AiucHAi'T AXi) FisuKitiKs IIksk.vkcii 
Aerial obser\'atioii over any given territory in wliii-h fisliei'i<'s re- 
search work is to Ik- carried on give's the investigator an excellent idea 
of the character and extent of the region, much more vivid and de- 
tailed than any that <'oiild Ih' ohtnincd by charts, dcsi-ripiiinH, or 
onlinary means of insjMrtion. It ]>]iic(>s the natural features of the 
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craft, as one wishes. Only a little sacrifice of speed to carry one'i 
friends, — just as with your motor car. There is no more guess work 
or cut-and-try, to their construction, than there is to the building oi 
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increase in the number of landing fields, their flying range will 
extend. Progress is the fundamental law in aeronautics. Competi- 
tion is a stimulant. And just as this Aircraft Year Book for 1920 
justifies what was said in the preceding volume, so greater confidence 
may now be expressed in the general use of aircraft to the every day 
business of mankind. 

The world has been two-thirds flown around. Continents have 
been crossed and oceans spanned. But the greatest body of water in 
the world, the Pacific Ocean, remains to be conquered, and in conclu- 
sion it may be forecast that before the passage of another year, Amer- 
ica will be linked by air on the west with Asia, as she was on the east 
to Europe in the year just closed. 



CHAPTER II 
CROSS-COUNTRY FLYING AND LANDING FIELDS 

THE comprehensive aircraft program which the Unit 
States Government was compelled to adopt in 1917 to satis 
one of the requirements of modern warfare, had as a cor< 
lary the establishment of a fair number of land and water air static 
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palities receive in return steel hangars from the Government. The 
maintenance of the air harbor is assumed by the municipalities. 

This policy met with great favor in progressive communities, and 
many cities not comprised in the original Air Service program are 
now laying out air harbors to goveniment specifications and in co- 
operation with the Air Ser\'ice. 

AIR-SKRVICK SPECIFICATIONS FOR LANI>IN(J FIELDS 

January 1st, 1920, the Air Service issued revised landing field 
specifications, which are as follows : 

In the selection of landing fields at a city, special attention should 
be given to the following points: 

1. LOCATIOX: 

(a) The Field should be situated cloHe to transportation facilities, l)oth 
passenjrer and freight, and electric ])ower and water supply should be 
available. 

(b) An effort should be made to select a location in a place where the field 
is unlikely to be later surrounded by buildinjr operations. 

(c) If the city is unable to provide for a liehl of the ideal size, if possil)le, 
a site should l)e seU'cted which is capable of expansion to a lar^^er 
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of small fields, as the presence of small fields en route are of vital 
Importance, and as such, they will function as emergency fields for 
airplanes that need a great deal of room to take off and land, and as 
landing stations for small or slower planes. In the establishment of 
these fields, the general specifications should be followed in regards to 
shape, character of ground, approaches, obstacles, etc. Should there 
be obstacles around the field, the portion of the field available for 
use will be shortened by a distance depending upon the height of 
the obstacle. An obstacle 100 ft. high will make at least 700 ft. of 
the field unavailable for use. The length of the " Runway " available 
for use should be computed by subtracting seven times the height 
of the obstacle surrounding the field from the length of the field in 
the direction in which the " Runway " is being computed. 

(b) Another factor which enters into the size of fields is the question of 
the surrounding country. Should a field be located in a locality 
where there are fields available for emergency landings immediately 
adjacent to the municipal landing field, the danger of accident due to 
failure of motor, immediately in the vicinity, will be much lessened 
and the need of the 1,000-yard " Runway " is not so urgent. Should 

the country surrounding the field, however, be covered with buildings, 
or be of such a character that it is impossible to land upon it with 
safety, the best interests of aviation demand that the field should be 
large enough to enjible the pilot to circle the field in any type of 
machine, keeping always in such a position as to be able to return 
to the field in case of the failure of the motor. 

(c) It would thus seem, that it is impossible to make a classification of 
landing fields according to size, which would show their relative 
suitability for aviation purposes and, accordingly, all classifications 
heretofore made are withdrawn. 

(d) In addition it may be further noted that there are types of machines 
with which it is possible for the average pilot to land in a field, with- 
out chance of accidents, with much less than a 600-yd. " Runway." 
It is also possible, with average luck, for good pilots to land any 

present type of machine in fields of smaller dimensions than 500 yards. 

3. SHAPE: 

The best shape for a field is that of a square, but an *' L " shaped field will 
suffice, providing each arm provides a satisfactory length of " Runway." It must 
be pointed out, however, that an " L " shaped field does not provide all the ad- 
vantages for a return to the field in case of failure of motor, which are possessed 
by a square field. 

4. CHARACTER OF QROIXD: 

The ground should be firm under all weather conditions. A light, porous soil 
with natural drainage is recommended as the most suitable. A field with clay 
soil invariably demands special drainage and is unsatisfactory as a rule during 
wet weather. It is possible, however, to lay a system of tiling which will drain 
any field after the hardest rain. The field should be covered with sod. The sur- 
face should be level and smooth, so that airplanes can normally land upon and 
taxi across without injury. 
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5. APPROACHES: 

Surrounding obfltacles, such as high buildings, high-tension power lines, trees, 
etc., limit the amount of field available for landing by the amount indicated 
above, and in addition provide an element of danger for the pilot in case of mis- 
adventure. 

6. MARKING: 

A white circle, 100 feet in diameter with a band 3 feet wide has proven by 
experience to be an excellent distinctive marking for a laiiding field. Tliis can 
be seen at almost any attainable height with clear visibility. By digging out 
the earth to a depth of about six inches and filling in with crushed roclc, a very 
substantial and economical marker can he made. It is necessary to keep the 
marking clear white to make it show up well. This can be done by white-washing 
from time to time. The name of the station should be marked in chalk letters 
15 feet long by 3 feet wide. A wind indicator, sueli an the standard aviation 
wind cone, should be placed at one corner of the field 30 feot ofl" the ground. 

7. ACCOMMODATIONS: 

Municipal landing fields should provide communication by telephone, trans- 
portation facilities, gasoline, oil and sundry supplies. Hangars, guards, and 
shop facilities will be needed in addition with the development of the use of the 
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proof was given of the relationship which an air harbor within 
gliding distance bears to safe mechanical flight. 

The winners of both the New York-Toronto and New York-San 
Francisco races agreed that the greatest need of aviation to-day is the 
establishment of adequate landing facilities, not only in the thickly 
populated areas, but along well defined routes across country, which 
are certain, in years to come, to be followed as commercial highways 
of the air. 

The transcontinental airplane race demonstrated that aerial racing 
is of itself not nearly as dangerous, even where adequate landing fields 
are missing, as automobile racing on specially prepared tracks and 
with ample facilities for repairs and replacement. That this is true 
may be seen from the following table, in which the New York- 
Toronto and the transcontinental airplane races, the greatest aerial 
events of 1019 in the United States, are compared with the r)00-mile 
race on the Indianapolis motor speedway. 
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AIR ROUTES OF THE WORLD 

(Land flights in statute inilfs, »e& llights in nautical.) 



Unitki) Statks 

One Way Round Trip 
MileH Miles 

Transatlantic flight of X.C.-4 292.) 

New York-Toronto Race 525 1042 

Transcontinental Race 2701 .1402 

Kim Flight (Martin Bomber) 0K23 

San Diego-Wasliington 4000 .8000 

Keyport, N. J. -Havana (Aeromarinc) .... 1421 2842 

Can A I) .V 

Letlibridge- Vancouver 0(H) 

ErRorK 

London-Port Darwin, Australia ... .^ ... . 1 1.IOO 

Transatlantic lliglit of K-:U :^200 040C 

TrnTi<i«tlniit i<» fliirlif i»f Vir«lror*i-\'iniv l<l'l»l 



''V «' 
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the United States have accepted aerial transportation as a factor 
of highest public utility. 

But commercial air services cannot safely function if the country 
flown over does not offer to the aerial navigator a comprehensive chain 
of airdromes, that is, permanent air harbors. These must be prop- 
erly laid out and marked to permit of safe landing; they must also 
be equipped with hangars, for sheltering airplanes in transit, and 
contain stores and repair facilities for emergencies. 

An airdrome plays the same role in aerial navigation that the 
harbor plays in marine navigation. A level field merely permitting 
landings in case of emergency, no more deser\'es the name " air- 
drome " than an inlet or roadstead can be termed a harbor. 

In comparison with the principal European nations, the United 
States sadly lacks airdromes. The list of airdromes and landing 
fields which is printed in the appendix shows that there arc only 115 
permanent airdromes in the United States and Dependencies, which 
number comprises 13 seaplane stations. This is to say that there 
is only one airdrome for every 26,300 square miles of continental 
area of the United States. 

The spirit of civic j)rogTess, if not of connnon f<)rctli()Ui!:ht, should 
urii'c every important conmiunity to have its nninici{)al airdrome. 
At the date of writing only seventeen American cities have air- 



CBOBS-ComrTRT Fltiho aso Lunmre FncLDS 



INFOBMATIOK SHEET OH LANDING FIELDS 
'■e ft sepkrftU sheet for each luidlng field reported on) 



2. Town uid State 

3. Local name of field 

4. Shape and dimenekma hi feet 

'i. DirectioD of long axis 

6. Direction of prevailing wind 

T. Markers, if anf 

8. Contour of the field 

9. Condition of surface and drainage. . 



State if wet weather landing possible. . 



10. Obstruction in and around field, including fences, telegraph wires, trees, 
ditches, etc.; suitability for small airdrome. 



II. Availability and quality of HUpplies. with name of firm supplying 
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PRINCIPAL LONG DISTANCE CROSS COUNTRY AIRPLANE. SEAPLANE AND 

DIRIGIBLE FLIGHTS IN THE UNITED STATES 

Apjyroximats 
Date Principal Citiet on the Route Statute MUeag§ 

July 11th, 1911 Boston-Washington 461 

Harry N. Atwood in a Burgess- Wright Biplane landed at College Park after .flying 
from BcstOD. with stops at New l^ondon. Astoria, Governor's Island. New. York 
City. Asbury Park. Sea Girt. Tuckerton.' Atlantic City, ' Farnhurst. Stemmer's 
Run. College Park. Three days later he landed in the White House grounds for 
a call. 

August 26th, 1911 St. Louis-Nkw Vohk World's Ceoss Country Dlstanck Record 1155 

Harry N. Atwood in a Burgess- Wright Biplane won the Victor J. Evans prize of 
$10,000 for the St. Lonih New York trip to be done in 4 days. Route: St. 
Louis, Springfield. Pontiac, Chicago. Elkhart, Pettisville. Toledo. Venice, San- 
dusky. Cleveland, Swanville, Erie, BuflFnlo. Lyons. Auburn, Belle Isle. Fort Plain. 
Castleton. Garrison. Nyack. Governor's Island. New York Gity. 

October 21st. 1911 Minnkai»oli8-Rock Island Seaplane Mail Flioiit 814 

Hugh Robinaon in a Curtiss hydroairplane carried mail a record distanre. 

November 5th, 1911 First Transcontinental Flight 3390 

Calbraith P. Rodger crossed from New York in a Wright Biplane to Binghamton, 
Akron. Dayton. Decatur. Chicajjo, Peoria. Spriniffield. Contnilia, Kiinssis City. 
Vinitu, Muskogee. Ft. Worth. Waco. San Antonio. Del Kio. Kl Paso. Tucson. 
Imperial .T unction. Pasadena. 

February 17th. 1912 Skcond TRA.vsroNTiXENTAL FMfJiiT 2520 

Rol}<'rt G. Fowler flew his Wright Biplane from Los Angeles. Pasadena. Yunin. 
Tucson. Doujjlas. Kl Paso. Sweetw.itrp. Ft. Wortli, Houstdn. Oraii ••. N«\v llnrit. 
New Orleans, Biloxi. Flomaton. FiVergreen, Troy, Hainhridge, l^uitnian, Pablo 
Beach. 

December l.'^th. 11)12 First Gkkat .Skaplank Ki.h;iit 1500 

Antony Jannu/t flew his Renoist Koajilano from Omaha. St. Louis. New Orleans. 

1918 1919 Nk.w Y(.kk-\Vasiiin<.ton 

l)aily, excc]it Sunda.x. trips of tlic Air Mail. 

iicgun May 15(11. liMO N i- w V(»kk- ('iii< \(;o , 

l>aily trips of tin- A i i- M:iil: \i'\\ ^'(IT■U. ( 'lev rliind <"liiciiLro. 

r.>l .'^-lino San IH >■".(> W \>ii iN(.r<i\ .wi' Rktikn 7000 

Mninr A I> 'Smith's S •iiniii,,n of ;iriii\ ,i i r • ■! i Im- 'b ^ f'l.Mi ^.iii I>if.'ii I Mioiii i \ , 
T'lr-von. V.\ l',i-v(i. M.irt.i I)i-1 l.'ii. Sill \n'"iiui ll<< -Iom )'. ,^)rl lJriil_*i' N.'W 
(*rl<;'aiis. Molnlf. Muyn joiner \ . \ mcri'M^. .T :i. K ^mi \ ill.. i>i;-t.iiii \r<:iili;i. I),i\ 
toll ;i . .'^;iv ;i ?i II .1 li I ..i N-i _■ !i . I '.-ti- r^tm r_' !i> W i - !i i n _ ' •■! ,'••;■ i , i ■ : < • I '. • . •■ J ■ i r .; : 

lv.'ll<'i-ll. rui-lnir-t. ( .lilMI,!.!,!. i".i>,.II.-. \\ . -I I'mI!' I >,. I i - I ' IVi^n Tl.-nM. 

Sun i)nuo 
Mar< li 1 '-Ifli, J !M '.» [ I \ \n' i ^ \ K' > \ i'^ I.'' h k \\\ \ > \ \ i i." i i; ■. \. \ -;.•:! "i , -.v i i \ !'..| nt> 

Saijl II 1 <' 1 |p|I(ir , '. I M •. -I'ti _'. I- • \ rn // / ,"> ! I'll..:, I ; i - . r - ■ i , K' . t , r • i ■ i ; , 

1 1 1 ,■ n 1 •' i 1 1 ) ' • -'' 1 1 1 . 1 ■ , 1 . • . I . I i - 1 1 • , I . (.'■■; I M I • ■ . ■ ; . ,,.,',1,1 V '■' I ■.,',, ' , 
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Toledo, Detroit, Cleveland, Pittsburgh, Buffalo, Syracuse, Albany, Concord, Port- 
land, Boston, Providence, Hartford, Mineola. 

Middle Wetlem Flight. Similar flying was done at Houston. New Orleans. Jack- 7747 
son, Memphis, Little Rock, St. Louis, Springfleld, Chicago, Milwaukee, Madison. 
Duluth, Minneapolis. St. Paul. Fargo. Aberdeen. Kedtield. Sioux Falls. Sioux 
City, Omaha, Kansas City, Wichita, Tulsa, Oklahoma City, Muskogee. Fort Smith, 
Shreveport, Houston. 

Far Wettern Flight. These teams covered San Diego. Los Angeles. Fresno. San 6626 
Francisco. Sacramento, Reno. Salt Lake City, Boise, Pocatcllo, Walla Walla, Port- 
land. Tacoma. Seattle. Takima. Spokane. Helena. Butte. Miles City, Sheridan. 
Alliance, Cheyenne, Denver, Pueblo, Trinidad, Albuquerque, El Paso, Tucson. 
Phoenix. San Diego. 

April 25th, 1919 Hampton Roads — Endurance Flight 1437 

Navy F.BL, flying boat, flew a non-stop course. One ])ilot and 3 passengers. The 
duration was 20 hours. 10 minutes. 

May 7th, 1919 Washinoton-Macon and Return 1300 

.....-«....' in a Martin Bomber with 3 other passengers from Wash- ' 

ington. via Ashevillo. North Carolina, to Macon and return via Asheville, North 
Carolina. Duration, 14 hours, 10 minutes. 

July 7th, 1919 Sax Francisco-San Dikoo Non-stoi' " 610 

Captain L. H. Smith in a D-H-4 made this non-stop flight in record time of 246.5 
minutes. 

July 11th, 1919 Akron-Lanqlky Field 407 

Army's Goodyear airship A-4. 

August 22nd, 1919 Buffalo-Mineola Nox-stop 440 

J. D. llill in Curtiss Oriole flew the distance in 4 hours.* 10 min\ites. 

August 25th, 1919 New York-Toronto Kace *. ....*...... 1042 

Contests between 32 military and civilian pilots who completed the course — 
Mineola, Albany. Syracuse. Buffalo, Toronto. 

1919 Air Mail Pathfixdincj Toik 12''^ 
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flown over almost every part of the United States in their quest for 
landing fields that would be available in cases of emergency. As a 
result of this survey work, valuable information has been gathered 
with respect to about 1,000 emergency fields. These as well as the 
permanent airdromes will be found in the appendix, arranged alpha- 
betically under states. The letter, or group of letters, following each 
state name and the numbers following in parentheses indicate the state 
symbol and field numeral assigned to it by the Air Service. These 
symbols and numerals will be permanently and visibly displayed on 
all airdromes established in accordance with Air Service specifica- 
tions. In addition to the cities shown in this list, numbers are being 
assigned by the Air Service to thousands of cities all over the United 
States, regardless of whether or not they are provided with a landing 
field. These numbers will appear on vacant lots, city roofs, parks 
and golf courses. Aviators will thus be enabled promptly to identify 
a city while passing over it even though the aviator may be unfamiliar 
with the territory. 

IMPORTANCE OF THE WE.\T1IER FORECAST 

Weather conditions, present and prospective, are of direct concern 
to the aerial naviii:ator. Thoni2:Ii the air])lan(^ and tlie airship are 
largely independent of atmospheric distnrhances and can. if neces- 
sary, disr(^«iard tlieni in most cases, a pilot " forewarned is fore- 
armed/' On the other hand, the pilot want< to take the ntmost ad- 
vantage of favorahle rondifiojis, such as followinii* winds. 

The aerial luiviiiator of the j)resent is soiiicwhat ot' a nu'tcoroloiiist 
himself. lie knows what certain tvpe> of clouds mean, he knows 
how to I'cad a weatln'r inap, is convcrs;int with the i:cneral laws of 
weather chanL'cs ;in<l ninireciates tin' value nf tnreca-is and tliiiht 
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In 1913 at the request of the Beeretary of Wet, Br. W. J. 
Humphreys gave a course of lectures on meteorology in aeronautics 
to classes in aviation at the Signal Corps School, San Diego. These 
lectures were subsequently expanded into a series of articles entitled 
" Physics of the Air," which were printed in the Journal of the 
Franklin Ingtitute. An extended article, " Effects of Winds and 
Other Weather Conditions on the Flight of Airplanes," was published 
in the Monthly Weather Review, Weather Bureau, Washington, 
D. C, August, 1919, Vol. 47, pp. 523-532. 

During the Army's cross-country flints between San Diego and 
Los Angeles in 1616 the local bureau provided forecasts and it con- 
tinned so to do until meteorology became part of the ground school 
course for goverumcnt pilots and this science became a recognized aid 
to flight 

During the World War, the Meteorological Section of the A. E. F. 
under Lieutenant-Colonel Blair furnished the Air Service and our 
armies, detailed forecasts for each succeeding 24 hours, with special 
forecasts at intervening periods. Information was circulated by 
radio as to the speed and direction of the wind at various altitudes, 
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of the radio direction finder, the pilot has become literally master of 
the elements. 

Imagine a lighthouse with guiding rays surging through space in 
every direction over a radius of six hundred miles or more! Yet 
such a beacon is by no means a figment of imagination. It is thie 
lighthouse of the immediate future, wherein electro-magnetic waves 
will take the place of searching beams of light, and safeguard navi- 
gators of the air. Its successful development is the outcome of one of 
the most remarkable scientific achievements of the war period and 
its universal use is one of the promises of commercial aviation. 

What is the nature of this modern lighthouse ? ITow does it work ? 
How has it been developed? What we have termed a ^^ lii^hthouse" 
is nothing but a high-power wireless telegraph station, which sends 
out electric signals arranged, like the rays of marine lighthouses, in 
alternate flashes of varvinff length. 

It is in the reception of thes(^ signals on l)oard aircraft that tlie 
function of direction lindiiic: exists, thus enabliiii!: the airdrome 
wireless station to act ns a beacon. This invention constitntos one 
of the greatest trilnitcs to the inii"(Mniity and ol)S(M'vation of nnm, and 
like so many other neronnnticjil inventions its ra])i(] (l('vel(>|)inent is 
due to tlic concentration of many minds npon one idea dnrinu' the 



In this case the operation is as follows : Assume that a wireless 
lighthouse is erected at Mitehel Field, Long Island, and the machine 
is flying there from Buffalo. The lighthouse is sending out two 
short flashes every thirty seconds, the international signal that will 
designate Mitehel Field (assumed). 

At the beginning of the flight the pilot will maneiiver his ship 
until he hears this signal. Then throughout the remainder of the 
flight, he will keep these signals in his ears, knowing that so long as 
he hears them, his ship is pointed in a direct airline to Mitehel Field. 
He cannot get lost, no matter how bad the weather, because weather 
conditions have no serious efl'cct upon the transmission of wireless 
waves. Even in fog lie will proceed without hesitation toward his 
destination. 

The other typo is for larger aircraft, including airships. Tlioiigh 
rather more complicated, it has a wider range of iiavifiationnl jwssi- 
bilities. It consists of two eoils, one rigid, and the other moving in a 
complete circle within it. The moveable coil is tlie " searcher,'' and 
its fniietion is to search for a known wireless station. 

Anv aivenLft ('(|uippcil with such a fiiidiT is iiiilopciidi'nt of an 



CHAPTER III 

AIRCRAFT IN WARFARE 

The Aikplane in National Defense 

Use of aircraft as a separate arm to attack all enemy air forces and his forces 
in land and sea. 

Liaison with our own land forces by aerial units attached to them and under 
their control. 

Liaison with our own sea forces by aerial units attached to them and under 
their control. 

SOME DETAILED MILITARY AND NAVAL USES 

Aerial nie8sen<?er service. 

Visual reconnaissance. 

Artillery surveillance. 

Artillery adjustment. 

Comniunieation between fleet commander and cooperating force on sliore. 

Adjustnu'ut of shore batteries. 

Adjustiiicnt of fire from sliips. 

1^<\t>i I fi r<l 1)1 oil f I'nidu 
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{Through the courtesy and cooperation of officers in the Air Services of the 
War and Navy Departments, the Manufacturers Aircraft Association is able to 
present the following discussion of the development of aircraft during the World 
War, It is believed that they include the first comprehensive account of the 
progress of combat in the air from 1914 to 1918, as followed by those icho have 
in mind our future national security. The application of aircraft during the 
conflict had such astonishing consequences that its further development along 
even more remarkable military lines may be expected. In uniting the elements 
of destruction and transportation, the airplane introduced a situation comparable 
only to such a period as would have appeared had man, at the same moment, 
produced gun pourder and the steam locomotive. The increased use of aircraft 
during the World War, leads to the conclusion — which to many appears inev- 
itable — that a Separate Arm is necessary. Aircraft, traveling in three dimen- 
sions, immersed in the element in which they move, are not merely an adjunct 
to the land and sea forces — they form an independent weapon, destined to com- 
mand the decision in any future war. — Editor. ) 




MILITARY AVIATION 

HE science of military aeronautics is strictly a development 
of the World War. Although the Great Powers, with the 
exception of the United States and «Tapan, had orpinized 



76 Aircraft Yeah Book 



porting however, led to such inefficiency that great efforts were made 
to improve transmission of reports. This resulted in the develop- 
ment of despatch bag dropping, visual signals (such as streamers, 
smoke bombs, Very lights, etc.) and finally airplane wireless. 

The introduction of high-angle ordnance for fighting airplanes 
(anti-aircraft guns) forced the improvement of airplane performance 
in the mattei* of ceiling (attainable altitude) and maneuverability. 

The requirements of aerial fighting soon determined the type of 
machine most adapted to this purpose, namely, the single-seater 
tractor. This type was so maneuverable that it became possible to. 
discard complex gun mountings and to fit the machine gun rigidly 
to the fuselage. With this arrangement, the pilot only needed to 
aim the airplane, instead of the gun alone, against the enemy ma- 
chine. The presence of a propeller in front of the gun proved a 
problem of groat difficulty, but this was overcome by synchronizing 
the machine gun with the engine so that the firing meelumism would 
function only when the muzzle was not covered by the propeller 
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2. — To attack enemy aircraft operating against oul' own or 

allied troops or air forces attached to the AmiV. 
3. — To attack and harass enemy troops in the field and destroy 
his communications, stores and ammunition dumps. 
As the type which was designed to perfonn the function under 
the first heading, we may place the " observation " airplanes, whose 
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bombers must necessarily be reliability of power plant, great lifting 
capacity and reasonably good speed. In the day bomber, ability to 
protect itself somewhat from enemy aircraft and in the night bomber 
effectual provision for accurate navigation regardless of adverge 
weather conditions. 

Toward the end of the war, an additional function was assigned 
to the pursuit airplane, namely, the harassing of the enemy on the 
ground with machine gun fire. This groimd attack work exerted a 
greatly demoralizing effect on the troops and its use became so gen- 
eral in the last year of the war that special defense patrols of air- 
planes had to be organized. On the other hand, the Allies as well as 
the Germans were ready to put into service, at the time of the Armis- 
tice, ground attack airplanes which carried a very complete armor 
plating around the vital parts for protection against machine gun 
fire. These were the machines referred to as " flying tanks/' 

Aerial observation, with its various subdivisions, retained up to 
the end of the war, its primary importance with regard to army opera- 
tions and it has become an axiom that an army deprived of observa- 
tion machines is simply blinded and at the mercv of the adversarv. 
That the ])r()p('r execution of this observation work required fighting 
machines for its protection is obvious, just as is the coordinate em- 
plovmcnt of bombers against targets of tactical importance. 
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with the organization of their " Aerial Division " which was a 
posed of some 800 day bombardment and pursuit machines. 1 
unit formed the strategical reserve of the French Aviation and -^ 
used with telling effect in the major engagements of the latter p 
of the war. 

In regard to the coordinated employment of the various branches 
military aviation in land battles, the plan of operations of the Uni 
States Army Air Service in the battle of St. Mihiel affords an exi 
pie of the most up-to-date nature. 

The plan of operations of a modern battle provides for three i 
tinct phases of combat : 

First, the preparation of the attack. Here, in order to ins 
secrecy, the enemy must be prevented from carrying out reconn; 
sance flights over our lines, while we must find out all we can ab 
him. This must be done, however, without showing unusual activ 
else the enemy might suspect our preparation. 

Second, the attack up to the objective assigned beforehand. H 
the fimction of aviation is to destrov all hostile air forces encounter 
after which ground troops are attacked. Beside this work, pro 
cooperation must be insured with the infantry^aj 
matter of observation and liaison 

Third, the e: 



Kite balloons, owing to their immobility and steadiness in bi^ 
winds, usefully supplement the work of airplanes in artillery obser- 
vation and local siiireillancc. On the WeatiTn front alone several 
hundred kite balloons "were in daily use on each side of the lines. 
The value of these aerial observatories was so great that special 
pursuit units were assigned for their destruction with incendiary 
bullets. To guard against these attacks, balloons wore protected by 
atcti-aireraft guns, machineguns and special protective squadrons, 
and this system made it so difficult to burn enemy balloons that the 
American Air Service introduced the idea of night attacks. These 
met with great success, seventeen German balloons being shot down 
by one American officer alone within a wofk. 

Since the Armistice, the Air Service has drawn up a plnn for the 
use of small airships in tlio ranging of coast batteries and ^reneral ob- 
servation work hitherto performed by kite balloons. 'Wirh this end 
in view, tlic Army acquired in the late fall of ll'l!', four Aim-rican 
made nonrigid airships of 100,000 cu. ft., and iive foreign built ships 
of about ir.o.ono cu. ft. 

AIK HKHV[|K STIfilNCTU 

Tbr Air Service of tb,. Vtnwd Sl^ih.- Annv oriLniiiiHv •■:un.- into 
l)eiH- oil -liilv l^tli. mil. wlieii Ilir Aviiilinii Sirli.m xvj< nviited 
williin Ilie Si-IKll Cnriis. with nil illlnttrd -tv.-niiih nf r.ii n\Vu-rv< Mild 
iMili Mil.lin-. It- e,nii|.tneiit llieii eon-i-U'iJ ..f >ix ;iii|-lMnr., The 

lion, ml ilrU'lnpillMIl nf ihi' Air S-Tvirr ■ wlilrll w;l- -.-IMnitr,! Inmi 
ill.. Si-„.,l Corp- ill l;i|s - vv;l- ,:-\ju\<:\ lu ilLl.lrnuilt,' n nnr..pfi J- 
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number 78,726 were overseas, distributed as follows: 58,828 in 
France, 10,724 in Great Britain and 174 in Italy. 

American aviators flew for 35,747 hours over the enemy, covering 
a distance of 3,574,700 miles. Of the flights 12,830 wore for pur- 
suit, 6,&72 were for observation and 1,174 were for bombing. In 
the latter work 275,000 pounds of explosive was dropped. The Air 
Service in France shot down altogether 776 airplanes and 72 balloons 
of the enemy and lost but 289 American aircraft — a ratio of 
superiority of more than two and two-thirda to one. 

The present strength of the Army Air Service is limited by an 
Act of Congress to 1,923 officers and 21,853 men, 

AIRPLANE AND BALLOON LOSSES Dl'E TO ENESn' ACTION 
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four naval officers were trained as aviators and a few machines were 
purchased by the Navy for its newly created Aviation Section. From 
then on up to 1917, the principal efforts of Naval Aviation centered 
in the development of a seaplane which would couple a fair degree of 
seaworthiness with good flying qualities. 

The invention, in 1912, of the flying boat and the development of a 
compressed air catapult for launching seaplanes from warships were 
the most notable achievements of this experimental period. 

Wlion the United States declared war on Germany in April, 1917, 
the Naval Air Service had a personnel of 38 officers and 1G3 men and 
one naval air station, at Pensacola, Florida. The aircraft in com- 
mission comprised 45 float seaplanes, 6 boat seaplanes, 3 land air- 
planes, 2 kite balloons and a small nonrigid airship. The seaplanes 
were mostly obsolescent, capable only of short flights, and lacking in 
seaworthy qualities. 

In the latter part of that year, however, improvements in hull 
design and construction had so far progressed that the first practical 
flying boat was turned out for use of the United States Xavv. 

The problem of insuring the supply of naval seaplanes was solved 
by the cooperation of the manufacturers and tlu^ creation of the* naval 



considered apart from the operation of aircraft as a Special Arm, are 
in the order of their importance : 

1.' — Scouting and gun spotting in connection with fleet work at 

sea. 
2. — Coast patrol work in liaison with the fleet. 
3. — Offensive action against enemy aircraft, surface craft and 
ship establishments (coast batteries, dock yards, etc.) operat- 
ing against or menacing the fleet. 
Naval scouting subdivides into two branches, strategic and tactical. 
Strategic scouting requires long flights for observation far in advance 
of the possible point of conflict ; this is, in particular for our country, 
a problem which can bo stilvcd by large rigid airships possessing a 
flight range of several thousand miles. In such duties airships 
possess an advantage because sustcntation la independent of forward 
motion. The great buoyancy of large rigid airships furthermore al- 
lows the equipment of such vessels with elaborate apparatus for radio 
communication and with comfortable <|UJirt<'rs for the crow — an 
important requirement for oftieiont service. During the hetlor part 
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portant functions of naval aircraft for all kinds — seaplanes, air- 
ships, and kite balloons. However, owing to the peculiar naval situ- 
ation during the World War, with the enemy fleet bottled up and the 
submarine assuming the chief offensive role, aircraft had particular 
prominence in coast patrol and convoy work, as well as giving direct 
battle to the under-sea boats themselves. 

The considerable extension which Germany gave to submarine war- 
fare forced the Allies and later the United States to devise a very 
complete aerial patrol system to cope with this menace. The anti- 
submarine warfare was carried out in four modes of operations, 
namely, routine patrol, escort patrol to convoys, emergency patrol 
and special bombing patrols for submarine bases. 

Large seaplanes with an extensive cruising area were generally 
used for routine patrol. These planes carried either one or two 
bombs weighing either 2»]0 or 500 pounds each, and were also pro- 
vided with machine guns. As a rule smaller type aircraft were used 
for convoy escort. These were armed like the patrol <. Specially 
designated seaplanes were always ke])t in readiness or maintained at 
all times at emergency patrol stations. 

For bombing ojH'ratioiis ngninst submarine bases, land jilanos were 
mainly used, and tluso wore divided into dav and niizlit l)om])in<» 
scinadrons. Dav bondjiiii:' was carried out bv the Tnited States Xaval 
Aviation tlii*oni:li the ^larine^ CN^rps, while the nii:ht homhing was 
i'ti"eete<l hy the Xavv personnel. All of the t'our inentioinwl ty]>es of 
pati'ol wei'e mainly olfcnsive in eharaetei* a^ they recpiircd the honib- 
liitx of all enemy snhmarines eneountei'od nnd miirht tlioi'ctoi-c he 
mentioned nndci' the thii'd main function (if -r;ipl;iiit"s. However, 
theii" primai'N' pni"po-(> was not osnit i;ill\ otlcn-ivo in that they 
nici'oh' (•( M tp('r;it('d with rlir ^uftace pati-ol ;i--i:^ii('il to cinxdv -fi-\ic(\ 

I'lir f'Xt l-a< ir*] 1 |i;i i-\- ftlccl l\-('n('-< ot ;i(ri;il rl';i!l 111 -1 1 h' i i;M'l I le de- 



BDips ana mie oaiiouDs — renuereu vtrv vaiuauie service aunng im 
war. Airsbipa were used mainly for patrols of longer dnration, wLil 
kite balloons, attached to convoy vessels, provided an effectual protec 
tion Rgaiust submarines. The United States Naval Aviation ahroa( 
operated mainly French airships, while American built airship 
were nsed for training for patrol on these shores. 

With regard to offcnsivo nation against aircraft, surface craft, am 
shore establishments, comparatively little has been dime during tbi 
war outside of bombing raids already mentioned. However, certaii 
new types of seaplanes have been developed in an experimental way 
and these are likely to assume considerabl*; importance in futur 
naval wars. The most interesting development along tbls line i 
nfford(!d by the tor(K>do seaplane, a " ship " eijuipped with a snitabli 
cradle from wbieb a ri'giilation tnr]»edo is dropped into the sea, whenci 
it propels itself against the cliosen targi't. The use of this kind n 
seaplane lias been extremely limited during the war, although promis 
ing results have been obtained by the British as well as by tli' 
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and 45,632 men; 42 air stations were in commission, 25 of which 
were located in France, Great Britain and Italy. 

After demobilization was started, shortly after the Armistice, 
Naval Aviation was limited by an Act of Congress to six seaplane 
stations within the continental limits of the United States, and a 
corresponding reduction of personnel and equipment ensued. 

At the present time, the problems of aviation are mainly experi- 
mental, looking forward to the development of new types of seaplanes 
for offensive purposes and of large rigid airships for fleet scouting. 

As above indicated, possibly future development of aviation in 
the United States will concentrate many of the aerial activities of the 
Navy in a united Air Service similar to the plan already adopted 
by Great Britain and other European countries. 



CHAPTER IV 

CONVENTION RELATING TO INTERNATIONAL AIR 

NAVIGATION 

THE following convention relative to International Air Nav 
gation was drafted by the Aeronautical Commission of tl 
Peace Conference. 
The Conunission was composed of the following delegates : 
Two representatives of each of the principal Powers, United State 
of America, British Empire, France, Italy and Japan. 

One representative of each of the following seven Powers wit 
limited interests, designated by the Supreme Council, namely Be 
gium, Brazil, Cuba, Greece, Portugal, Roumania and Serbia, wY 
were to represent all the Powers with limited interests assembled i 
the Peace Conference. 

The representatives designated by th^ ^^^'' 
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mittee of the Manufacturers Aircraft Association made a thorough 
study of an early draft of the Convention and the later draft of this 
instrument incorporated several of the changes suggested by this 
committee. 

COm^ENTION RELATING TO INTERNATIONAL AIR NAVIGATION 

Chapter I 

GENERAL PRINCIPLES 

Article 1. — The High contracting Parties recognise that every Power has 
complete and exclusive sovereignty over the air space above its territory. 

For the purpose of the present Convention the territory of a State shaU be 
understood as including the national territory, both that of the mother country 
and of the colonies, and the territorial waters adjacent thereto. 

Article 2. — Each contracting State undertakes in time of peace to accord 
freedom of innocent passage alx)ve its territory to the aircraft of the other con- 
tracting States, provided that the conditions laid down in the present Convention 
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tors possess such nationality, and unless the company fulfils all other conditions 
which may be prescribed by the laws of the said State. 

Article 8. — An aircraft cannot be validly registered in more than one Stat«. 

Abticlk 9. — The contracting States shall exchange every month among them- 
selves and transmit to the International Commission for Air Navigation referred 
to in article 34 copies of registrations and of cancellations of registration which 
shall have been entered on their official registers during the preceding month. 

Article 10. — All aircraft engaged in international navigation shall bear their 
nationality and registration marks as well as the name and residence of the 
owner in accordance with Annex A. 

Chapter III 



certificates of air worthiness AM) COMPETENCY 

Article 11. — Every aircraft engaged in international navigation Khali, in ac- 
cordance with the conditions laid down in Annex H, he provided with a ocrtilicate 
of airworthiness issued or rendered valid bv the State whose nationalitv it 
posaessea. 

Article 12. — The coninuinding ollicer, j)ilots, en<;ineera and other members of 
the operating crew of cvitv aircraft shall, in aceordance with the conditions laid 
down in Annex E, be provided with certilicates of competency and licences issued 
or rendered valid bv the State whose nationalitv the aircraft possesses. 

Article 13. — Certificates of airworthiness and of coinpetencv and licences is- 
med or rendert-d valid bv the State wliose nationalitv the aircraft nosst'sse? 
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sons of general security it will be obliged to land if ordered to do so by 
of signals provided in Annex D. 

Every aircraft which passes from one State into another shall, if the regula- 
tions of the latter State require it, land in one of the airdromes fixed by the 
latter. Notification of these airdromes shall be given by the contracting States 
to the International Commission for Air Navigation and by it transmitted to all 
the contracting States. 

The establishment of international airways shall be subject to the consent of the 
States flown over. 

Article 16. — Each contracting State shall have the right to establish reserva- 
tions and restrictions in favour of its national aircraft in connection with the 
carriage of persons and goods for hire between two points on its territory. 

Article 17. — The aircraft of a contracting State which establishes reserva- 
tions and restrictions in accordance with Article 16, may be subjected to the 
same reservations and restrictions in any other contracting State, even though 
the latter State does not itself impose the reservations and restrictions on other 
foreign aircraft. 

Article 18. — Everj' aircraft passing through the ttTritory of a contracting 
State, includinj^ landing and stoppages reasonably necessary for the purpose of 
such transit, shall be exempt from any seizure from on the ground of infringe- 
ment of patent, design or model, subject to the deposit of security the amount 
of which in default of amicable agreement shall be fixed with the least possible 
delay by the competent authority of the place of seizure. 

Chaptkh V 

RILKS To ni-: OBSKRVED ON DKPARTT RK WIIKN INOKR WAY AM) ON LANDING 

AiMUiK 1!>. — Every aircraft cn;;afj:od in inlcriiat ional iiavi;iati(»n shall he pro- 
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charges is open to public use by its national aircraft, shall likewise be open 1 
the aircraft of all the other contracting States. 

Article 25. — Each contracting State undertakes to adopt measures to ensu; 
that every aircraft flying above the limits of its territory and that every aircra 
wherever it may be, carrying its nationality mark, shall comply with the regul 
tions contained in Annex D. 

Each of the contracting States undertakes to ensure the prosecution and pui 
ishment of all persons contravening these regulations. 

Chapter VI 

PROHIBITED transport 

Article 26. — The carriage by aircraft of explosives and of arms and mun 
tions of war is forbidden in international navigation. No foreign aircraft sha 
Iw permitted to carry such articles between any two points in the same coi 
tracting State. 

Article 27. — Each State may, in aerial navigation, prohibit or regulate tl 
carriage or use of photographic apparatus. Any such retrulations shall 1k' i 
once notified to the International Commission for Air Navigation, wliich sha 
communicate this information to the other Contracting States. 

Article 28. — As a measure of public safety, the carriage of ol)jects other tha 
those mentioned in articles 20 and 27 may be subjected to restrictions ])V an 
contracting State. Any such regulations shall be at once notified to the Interni 
tional Commission for Air Navigation, which slmll communicate this. 
tion to the other contracting; States. 

Articlf: 21). — All restrictions mi 
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Article 33. — Special arrangements between the States concerned will deter- 
mine in what cases police and customs aircraft may be authorised to cross the 
frontier. They shall in no case be entitled to the privileges referred to in Article 
32. 

Chapter VIII 

INTERNATIONAL COMMISSION FOR AIR NAVIGATION 

Article 34. — Tliis chapter arranges for a permanent International Commis- 
sion for Air Navigation, placed under the league of Nations and composed of 
two ropreseiitativos of the United States, France, Italy and Japan, each; one 
representative of tireat Britain and one of each of the British Dominions and 
India; and one ri'presentativo of each of the other contractin*; states. 

" Each of the five states first named (Great Britain, the British Dominions and 
India, counting for this purpose as one state) shall liave tlie least whole num- 
Ijer of votes which, when multiplied by five, will give a product exceeding by at 
least one vote the total number of tlu' votes of all the other contractnig states." 

The functions of this Commission are to carry out tlie provisions of tlie Con- 
vention, to alter and amend it as deenieil convenient and generally to adminis- 
trate the International Air Navigation. — Editor. 



Ail I'll ti tin lint ion 8 nindc! in arcurd- 
niipo with the provifiioiis of Sec- 
tion I (a| of this Annex, iisinf; 
a prciitp iif 4 letters out of the 
2(1 of the alphalipt, meh iiTmip 
eontninintr at lenat onp vowel, e. 

(t.. Anc.i. I'lux. 

All i-imiliinaliimH i 
t letter. 
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terials must be approved. The control of the construction and 
tests shall be in accordance with certain standard minimum require 

4. The aircraft must be equipped with suitable instruments for safe navi 

5. The standard minimum requirements of paragraphs 1 to 3 inclusiv< 

be fixed by the International Commission for Air Navigation. Unt 
have been so fixed each contracting State shall determine the regu 
under which certificates of airworthiness shall be granted or remain 

ANNEX C 

LOG BOOKS 
Section I 

JOUBNET LOO 

This shall be kept for all aircraft and shall contain the followin( 
ticulars: — 

(a.) Category to which the aircraft belongs: its nationality and regisi 
marks; the full name, nationality and residence of the owner; nj 
maker and the carrying capacity of the aircraft. 

(6.) In addition for each journey — 

(i.) The names, nationality and residence of each of the members of the 

(ii.) The place, date, and hour of departure, the route followed, and al 
dents en route including landings. 

Skctions 11-V 

In these sections. Aircraft. En^^itie, and Si<:nal Logs are provided for in 
and instructions are given for tlicir use. — Editok. 

AXNKX D 
RILES AS TO LTOUTS AND SKJNALS — IM'LES OF THE All 
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rulM AB ahown in the sketch (attached) shall be determined when the aircraft 
it in its nornua attitude for flying on ft raetilinear horizontal coutm. 



1. The rules concerning lljilits shall be complied with in nil wrathcrs from 
sunset to Bunrine, and ciurinji such lime no other lij;hts which may Ix! mistaken 
for the preBurilwci liffhls Bhall Iw exhibited. The proscrilicd navigation li^hta 
muBt nut be derMng. 

2, A fly[ng machine, when in the air or manceuvrinic on land or water under 
ita own power, ahall t-arry Ihe following lights; — 

(a,) Forward, a white li^-ht visible in a dihedral angle of 221) degrws liUected 
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time. The distance between the lights comprising a pair shall not be 

less than 2 metres. 
The rest of this paragraph, numbers four to thirteen, of rules as to lights, is 
covered with the regulation for airships and balloons in llight and at rest, with a 
note dealing with precautionary measures to avoid collisions with surface craft. 
It also regulates the lights on flying machines, stationary or not anchored. — 
Editor. 

Section II 

buLEs as to signals 

Extremely detailed regulations are provided in paragraphs 14 to 20 for the 
showing of lamps, flares and smoke signals by aircraft about to land oT when in 
distress. — Editob. 

Section III 

RULES OF THE AIR 

21. Flying machines shall always give way to balloons fixed or free and to 
airships. Airships shall always givo way to balloons, whether fixed or free. 

22. An airship when not uncU^r its own control shall be classed as a free 
balloon. 

23. Kisk of collision can, when circumstances permit, be ascertained by care- 
fully watching the conij>ass bcarin«; and an^'lc <if elevation of an approaching 
aircraft. If neither tlic bearing nor tlie an«,'le of" elevation ap|)reciably change, 
sucli risk shall be deemed to exist. 

24. 'i'lie term " lisk nf collision " >hn\\ iniliide risk of injury due to undue 
proximity of otlier aircraft. Imciv aircraft tliat is re(|uired by tliese lules to 
<rive way to aiiotliei' to a\<»id ccdli^ioii. sliall kecji a safe di-^tance. liaxiiiii retrard 
to the cii'i'iitristaiices of th<' ca^e. 

'J.'), \\ hih- oliser\iii»i the viile> rei;:* id iiii: ri>k of coHi^ioii coiilaiut'd in ])ara- 
jj^rajili -4. a motoi diiv<ii aiiciaft mii^t al\\a\s iiiamnivre a(ii»idin<^' to tlie rules 
contained in the follnwiiii; paia;:ra |i]is. a-« sonii a^ it i^ apjiarent that, if it 
jKirsuiMl iu iMiii-r. it Wdiild |»a^s at a tli>taiiic of li-- than lMhi nu'ties from any 
part <tf anollii]- aii'(i;ifi. 

■Jt>. W lit'ii l\v<» iiiot old ri\ I'll ;iir<raft ai'e jneriiiiL.- end dii or iH';irl\ t-iid o!i »'ach 
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it is forward or abaft the direction mentioned abdve from the other aircraft, it 
should, if in doubt, assume that it is an overtaking aircraft and keep out of the 
way. 

29. Where by any of these rules one of the two aircraft is to keep out of the 
way, the other shall keep its course and speed. When, in consequence of thick 
weather or other causes, the aircraft having the right of way finds itself so 
close that collision cannot be avoided by the action of the giving-way aircraft 
alone, it shall take such action as will best aid to avert collision. 

30. Every aircraft which is directed by these rules to keep out of the way of 
another aircraft shall, if the circumstances of the case admit, avoid crossing 
ahead of the other. 

31. In following an officially recognised air route every aircraft, when it is 
safe and practicable, shall keep to the right of such route. 

32. All aircraft on land or sea about to ascend shall not attempt to '* take off " 
until there is no risk of collision with alighting aircraft. 

33. Every aircraft in a cloud, fog, mist or other conditions of bad visibility 
shall proceed with caution, having careful regard to the existing circumstances 
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(a.) Teat for Altitude and Gliding Flight. A flight without landing during 
which the pilot shall remain for at least an hour at a minimum altitude of 2,000 
metres above the point of departure. The descent shall finish with a glide, the 
engines cut off at 1,560 metres above the landing ground. The landing shall be 
made without restarting the engine and within 150 metres or less of a point 
fixed beforehand by the official examiners of the test. 

(6.) Tests of Skill. A flight without landing around two posts (or buoys) 
situated 500 metres apart making a series of five figure-of-eight turns, each 
turn reaching one of the two posts (or buoys). This flight shall be made at an 
altitude of not more than 200 metres above the ground (or water) without 
touching the ground (or water). The landing shall be efl'ected by: 

(i.) Finally shutting off the engine or engines at latest when the aircraft 
touches the ground (or water). 

(ii.) Finally stopping the flying machine within a distance of 50 metres 
from a point fixed by the candidate before starting. 
2. Special Requirements: 

Knowledge of rulas as to Lights and Signals, and Rules of the Air. Rules 
for Air Traffic on and in the Vicinity of Airdromes. A practical knowledge 
of international air legislation. 

(B.) Pilot's FlyIiNg Certificate for flying ^[aciiixes used for Purposes of 

Public Transport 

1. Practical Tests: 

Tn eacli ])racti('iil test the eandidjite must \)v alnne in tlie llyinji: iiiacliiiie. 

{a.) The tests for altitude and ^jjlidin^^ lli«:]it and for skill are the same as 
those re(|uired for a private pih)t's llviii'r ecrtilicatt'. Candidates already in 
possession of the latt<*r eertilieates are not rcMpiircd to ]>as< tlusc tests a;^ain. 

( /*. ) Test of endurance consist in;; of a ('r(»ss count ly or oxcrsca llii^ht <)f at 
least ."ino kilonirtres, after whic-li the linal laiidiiiL' >liall lie niade at the point 
of departure. This lli;,dit shall l»e made in the same ll\ini: niachim' within riuht 
hours. It shall include two olili;^Mtory landings iduiiiiir which the niachine 
nnist (Mtmc to rest), which shall not he at the pnint of dcparluic. hut which 
shall he lived li\ the judL:<'s. 

At tlic time of dejiarlure the candidate shall he intoimccl df lii- com-c ami 
furjiished wiih the apprniH-ial e man. The iudi^e^ will de.'ulc wlit'licr ihc .mui-^v' 
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(5.) Engines: 

General knowledge of internal combustion engines, including functions of the 
various parts; a general knowledge of the construction, assembling, adjustment, 
and characteristics of aero-engines. 

Causes of the faulty running of engines and of breakdown. 

Practical tests in running repairs. 

(c.) Special Requirements: 

Knowledge of Rules as to Lights and Signals and Rules of the Air, and Rules 
for Air Traffic on and in the Vicinity of Airdromes. 

Practical knowledge of the special conditions of air traffic and of international 
air legislation. 

Map reading, orientation, location of position, elementary meteorology. 

REMARKS 

The practical tests shall lie carric<l out within a maximum period of one 
month. 

ITioy may \ye carried out in any order, and each may hv: attempted twice. 
They shall l)e witnessed by properly accredited examiners, who will forward the 
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tial bodies: method of determining latitude, longitude, time and azimuth, maps 
and charts, how to read them, compass, magnetic meridians, variations, devia- 
tions, aeronautical navigation instruments, and so forth. — Editob. 

Section V 

This section is devoted to international medical requirements for air naviga- 
tion. It provides an exhaustive physical examination for candidates as pilots 
or navigators. — Editob. 

ANNEX F 

INTERNATIONAL AERONAUTICAL MAPS AND GROUND MARKINGS 

Sections I and II 

This annex illustrates an international system of aerial maps on the scale of 
1: 1,000,000; and all local maps on a scale of 1: 200,000. The details of what 
the maps will show are given in this section. SECTION II provides for an in- 
ternational system of {jrround marks. These marks differ widelv from those 
now in use in the United States. — Editor. 



CHAPTER V 
REPORT OF AMERICAN AVIATION MISSION 

IN the summer of 1919 a step was taken by the United States 
Government which was destined to help place the Aviation In- 
dustry in America first among the nations of the world. 
Under instructions from Secretary of War Baker, the American 
Aviation Mission was formed, consisting of: Hon. Benedict Crowell, 
the Assistant Secretary of War; Howard E. Coffin, ^remher of the 
Council of National Defense; Henry C. !Mustin, Captain, U. S. 
Navv ; Halsev Dimwoodv, Colonel, Air Service, T^. S. A.: James G. 
Blair, Jr., Lieutenant-Colonel, General StnflF, V. S. A.; GcM^riro 11. 
Houston, President, Wright Aeronautical Corp. ; C. ^I. Keys, 
President, Curtiss Aeroplane (Sc ^lotor Corp.; S. S. Bradley, General 
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the above sub-heads the results of these inyestigatioiis are presented to you, 
which, in the opinion of the Mission, demand the most earnest and immediate 
consideration along the broadest lines, with a view to establishing some fixed 
policy which will save the aircraft situation in the United States and give the 
United States an equal place with the great powers of Europe in this great new 
commercial development. 

The American Aviation Mission therefore recommends the concentration of 
the air activities of the United States, military, naval and civilian, uDithin the 
direction of a single Qovemment agency created for the purpose, co-equal in im- 
portance with the Departments of War, Navy and of Commerce, to he called 
in this report, for the purposes of identification, the National Air Service. 

In making the above recommendations, the following views and data of the 
Mission are presented: 

Visits were made by the Mission to England, France, Italy and conferences 
have been held with those largely responsible for the successful prosecution of 
the war and especially with those men moat experienced in the aerial develop- 
ment witliin those countries. Among others, interviews have been had with : 

France: Marechal Foch, Commandant-en-Chef des Armies Alli<^ea; Andre 
Tardieu, ^Ministrc des AfTairea Franco-Americaines ; (Ji^neral M. Duval, Chef de 
Service de PAeronautique; Jacques Dumesnil, Depute, formerly Sous-Secretaire 
de rAeronaiiti(jue; M. I^ucheur, Pr<^sident du Conseil de Guerre, now Minister 
of Keoonstruotion ; Daniel Vincent, Deput<^, formerly Soua-Secretaire de I'Avia- 
tion; (iaston Minier, IVput^', Chef du Comit^^ Aeronautique au Senat; and Major 
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arate department of Aeronautics placed transitorily under the Ministry of War 
— an intermediate step possible without legislation and looking to the early 
creation of an Independent Ministry of the Air: 

Letter Fboh M. Clemenceau to 
President Wilson. 

" February 16th, 1919. 

" The President of the Council, and 

"The President of the Interallied Peace Conference. 

" To the President of the Republic of the United States. 

" Iirterallied Aviation Committee: 

" Mr. President : 

" I have the honor to acknowledge the receipt of your answer of February 7th, 
to my letter of January 24th. I enclose herewith, copies of the letters which I 
have received from Lord Milner and -from Monsieur Orlando, as well as my 
replies. 

** I am pleased to note that you agree in principle with my proposition to 
create an Aviation Committee for after the war. I take the liljorty of insisting 
on tlie necessity of creating this Committee without delay, in order to be able to 
utilize it as an advisory organ for the Peace Conference. Indeed, the clauses 
for aerial protection seem to have at least an importanot* equal to the clauses for 
military and naval protection; and it is of the greatest interest to have a study 
made by coni|)('tent personalities of the measures to take against the eventual 
eonstitiition (»f a (iernian militarv fleet. I i*annot insist too stronglv on the im- 
perions necessity of tliis study, on aecoiint of the «|)ro\in)ity of (Jerniany to lx)n- 
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" With this object in view, and according to the propositions of an interminis- 
terial conference which I am able to assemble, I have the honor to submit for 
your signature, the following decrees creating an organ of general coordination 
of aviation. 

" This should not be confused with any of the particular aviations of the 
various ministerial departments. At its origin, it will be attached transitorily 
to the Ministry of War. 

" I am. Sir, yours respectfully, 
*' Georges Clemenceau, 
" President of the Council, War Ministrv." 

Even before the report of this Mission can be given consideration, a step simi- 
lar to that proposed by France will have lieen taken by Italy. TIero. however, 
the Department of Aeronautics is being placed under the Ministry of Transpor- 
tation — a make-shift arrangement frankly aeknowled^red transitory and im- 
mediately possible without the legislation needed to create the (learly foreseen 
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accessory equipment. The training of personnel including engineering, produc- 
tion, inspection, maintenance and operating forces — covering some fifty distinct 
trades and some seventy-five industries, has proved in itself a stupendous task 
when undertaken upon the basis of the war emergency alone. 

6. That the rapid adaptation of aircraft to the commercial uses of peace is 
everywhere being studied and planned. Under the forced draft of war, this new- 
est and fastest agency of transportation has been brought to a high state of 
development. It must now be redesigned to meet the progressive demands of a 
civilization at peace. 

7. That because of its great speed and range of operation, oceans, states and 
even countries are being passed over with a greater facility than are to\vnship8 
and counties traversed by the motor car. The need for international agreements 
governing the construction, operation and safety of aerial apparatus of all kinds 
is immediately before us. 

8. lliat for the first time in the world's history, the stage is set for a close 
international cooperation in the development of a great art at the very threshold 
of its era of commercial utility. Great Britain, France, Italy and Japan not 
only invite but urge the United States to share in this work. 

0. That just as wo now have National, International and Interstate regula- 
tions, laws and ajrreements covering rail and steamship travel and the safety 
and navitration of the seas, so must we have similar regulations governing air- 
eraft and the uses of aerial navigation throughout the world. The International 
Coniniittee silting in Paris, under the Peace Conference, gives the first Ion;; step 
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(f) International standards covering the narking or charting of air rout«s 
and of landing places for both day and night use. 

(g) International BpeclBcations and rules governing the construction, equip- 
ment and operation of standard airdomes, landing stations, signal towers and 
other aids to aerial navigation. 

(h) Port regulations and fees covering seaplanes. 

(i) Federal ta:(Btion of aircraft and license for its use. 

(j) Safety mcaRures and devices; l^islation forcing adoption. 

(k) Fire underwriter standards, regulations and e«feguardi>; insuranre of 
machines, of material and of pernons in transit (property and life). 

(I) Tlie legal status of privately owned aircraft; the property rijilits iif the 
air: liability for damage inflicted and incurred. 

(m) International ntandards and specitlcations i-overlng accepted practice in 
quality of msterialH. in factors of safety, and in methods of coiiKtructioii; an 
enijineering literature of this new art must \ie creale<l by Ititcrnational approval. 

(nl Maps and navigation charts of the I'nited States and its territories, 

1.1. That we of today are conceivably no more qualified lo judj-e as w the 
scale and development of the aircraft of ten years hence than were ive of even 
five years ago able to foretell the achievements of today. Wc must liear in mind 
always tliat fur every one mind tncusaed upon (liin^s ai-rmiiiut ical in lliiK earlier 
period. Home thousands of keen minds arc now vevs«l in the aircraft art. With 
projMT (iovern mental encouragement, rapid progrcus seems inevitable. 

14. That the lirriadest wnsideration for the ultimalc welfare of .American nvia- 
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England, France and Italy. Great Britain's plan of organization certainly war- 
rants our most careful consideration. Its salient points are clearly set forth in 
the chart herewith attached. It is not argued that the British method is per- 
fect, but it can 1)e stated without fear of contradiction in any quarter, that it 
stands today the most comprehensive governmental mechanism yet set up by any 
nation in the world for the encouragement, upbuilding, direction and control of 
its air resources. This organization has l)een born of five bitter years of trial, 
mistake, experience and progress. It is the product of the best brains in the 
British Empire focussed under the spur of national need and the demand of the 
British people. We in America may well study it carefully. 

Your Mission, in presenting its recommendations, desires to emphasize the 
view evt^rywhere encountered that the future of aerial navigation and of aerial 
development generally, is in only a limited sense a function of military and 
naval establishments. The air is a medium for commerce and communication 
and its direction to the peaceful uses of civilization must be unhampered by the 
necessarily restrictive views of these specialized departments. 

R ECOM M E X I) ATIO N S 

A. The enncontration of the Air activities of the Vnited States, Civilian, Xaval 
and Militarv, within the direction of a sinj^lc fIovcrnnn'ntal a^tMicv. or«'ated for 
the purpose cocmjuuI in importance and in representation with tlie Departments 
of the War, Navy and of Commerce. 

H. That the aj^^enev thus created he elmr<;ed with full responsibility for plac- 
ing' and inaiiitaininjz our country in the front rank anion;,'^ nations, in tlie de- 
vi'lopmeiit and utilization of aircraft for the national security, and in the ad- 
vancement of tin' civil aerial transportation ami communication arts. 

( '. riiat tliis «:o\('rnmental or^'ani/at ion lu> fornuMl in general a^ follows: 
1st. A cixilian Secretary for Air. 

■Jml. An a><^i»tant >ccK'tai\. a cixilian, rc--ponvil)lr direct 1\ to ihe Secretarv 
fnr .\ii-. f<ir the mana;_M-ment ami npeialioii of the Department. 

•• • Divisional hea<U aetinu: a- <lii«>f of the >nli (iejiart ments of 

^'•'<i:ir\ Aeronautic-, ic) \a\al Aer»)- 
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E. Such curricula and such arrangement of promotion in the National Air 
Service, and such assignment and pay as to insure to the young man an attractive 
career whether he elect to remain permanently in the ** National Air Service " or 
return to Army or Navy, or to civil life. 

F. The adoption of a system wherehy Army, Navy and civil personnel can be 
circulated in proper proportion through the National Air Service. This per- 
sonnel would, unless permanently assigned to Air work, be automatically re- 
turned to the Military and Naval sources, or to civil life as an Air Service re- 
serve after the educational and service periods in the National Air Service have 
expired. 

It is felt that such a circulating system is vital to the coordination and ulti- 
mate eflUciency of the three sorvices. and to the desired dissemination of a knowl- 
edge of and interest in the air among our people. The young ollicers of to-day 
will eoniniand the military and naval forces of to-morrow, and will carry with 
them into the highest ranks an intimate knowledge of aircraft, and of the 
strategy of its varied uses, in connection with operations on land or sea. Tlic 
direction of civilian and commercial activities of all kinds will be made iMissible, 
and the closest contact and cooperation between the Government and the aero- 
nautical industries assured. 

All international relations touching aerial matters fall naturally within the 
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of our absence, four successful crossings have been made and without the loss of a 
single life. 

There must be no over-optimism. There are years of development and experi- 
mentation aliead. As in the case of all the other great agencies of civilization, 
the commercial and financially profitable use will come slowly. But here the 
immediate welfare and safety of our nation is involved and an intelligent and 
efTicient direction of our aeronautical affairs will be demanded by the American 
people. American genius has given to the world the airplane, a new instrument 
of commerce and of war. But America has left its development to other nations, 
and too late, realized the mistake of this neglect. She has paid the price! 
America now again has the opportunity, if not to lead, at least to take her place 
in the front rank and to gain to herself the full Ijenefit which will surely accrue 
from an active and sincere cooperation in the engineering activities, and in the 
scientific and commercial aircraft developments of those nations associated with 
us in the war. 

But this will be impossible, in the future as in the past, if our aircraft ac- 
tivities remain dispersed among the several governmental departments and im- 
po8sil»lo of coordination for decisive action. 

Ui)on the breadth of view and the vision of those in control of America's poli- 
cies, depends our future as an air power. 

II. COMMERCIAL DKVFXOPMEXT 
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The Mission's investigation in France included visits to a number of French 
factories and flying fields, and interviews with the following gentlemen : 

France: G^n^ral M. Duval, Dirccteur du Service Aeronautique : Senateur 
Gaston Minier, Chef du Comity Aeronautique au Scnat; Pierre Etienne Flandin, 
Depute, formerly Chef de TOrgane Interalli^ de TAeronautique ; Commandant 
d'Aiguillon of the Commission Interministrielle de TAviation Civile: (^om- 
mandant de St. Quentin, Chef du Service de Fabrication de rAviation: TiOiiis 
Breguet, of the Breguet Company and Compagnie des Messagcries Aerionncs; 
Bleriot, of the Bleriot Company; Maurice Leblanc, Blcriot Spad Company; 
Kaherer, Soci<^t4 Astru; Bazaine, Soci^t^ Nieuport: Maurice Farman, of the 
M. and H. Farman Company; Oranet, Secretaire du Chambre Syndicalc dc Tln- 
dustrie Aeronautique; Esnault-Pelletorie, Prc^sidcnt du Cbambro Syndicale de 
rindustrio Aeronautique; Lieut. R^^n^^ Fonck, premier French ace: Maurice dc 
St. Blanehard. Secretary of the Aero Club dc France: and Comtc de Libcrscc, 
former pilot and at present much interested in the development of civil aero- 
nautics in France. 

Among the factories visited were: Moran^'-Saulnier, Breguet. Blcriot, Far- 
man, Hispano-Suiza and Renault, all of which are engaged in the manufacture 
of airplanes and motors. 

Tlie investigation in Italy included interviews by representatives of the Mis- 
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will take place. In fact, this will be determined largely by the opporttmitlel 
afforded to employ the brains of the engineer and the scientist on the prob- 
lems involved, which in turn will be controlled by the financial resources avail- 
able for such work. It is thought by some well informed authorities that the 
next five or ten years will see this new industry through its initial stages, and 
established on a Hclf- supporting basis, providing it is encouraged at thia time. 
Adequate support cannot he expected from private enterprise alone, and if no 
outside aid is given, ten years will probably see this industry in America still 
struggling for a foothold, and far behind its European competitors who will 
receive subHtHntial aid of many kinds. 

4. History has shown repeatedly that no nation can afford to neglect the 
highest possible development of its transportation mediums regardless of the 
opportunities existing for immediate profit to the private enterprise concerned. 
Thia is particularly true of acriiil transportation, which ia not local in its na- 
ture, but which is eBsentially of a national and international character, due 
to the great distances covered, and to the speed with which it links together far 
distant points. This principle h«e been so clearly understood that an Interna- 
tional agrt-einent Ims been ci-tablisbed between the Allies and their associates, by 
which internationiil liighl of aircraft lias lieen provided for In a far-sighted 
manner, thus making immediately poBsilile the fli;;ht of private craft from 
one country to another on a liasis as clearly dclincd by law as thai governing 
the movcmcMl cif (ili^anisbipi. except, of cimrsc. that the practice of ages of ship 
travel in mi-sitig in the case of aircraft. 

,'1. Till' i1>'M'1i>| tit of athilinti is prntircssing so rii]>iil!y nt this tioie that 
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terminalfl. The United States Post Office Department has carried mail by air- 
plane from New York to Washington for over a year with a record of nearly 
one hundred per cent, delivery at each end every day. It is now inaugurating 
a line from New York to Chicago which will shorten the mail time between these 
two points to about one-half. It is also projecting a two-day service from New 
York to San Francisco. England is already desirous of organizing with the 
United States a trans-Atlantic airship line for mail service which would give a 
five-day mail service from London to San Francisco. Such a service is entirely 
possible at this time, and its inauguration depends only upon adequate en- 
couragement and financial support. 

7. The risks involved in these ventures, due to unknown conditions of the 
atmosphere, imperfections of equipment, etc., are still so great as to make 
them impracticable from the point of view of private enterprise, undertaken for 
a profit. If left entirely to such private enterprise, aerial transportation will 
develop slowly and with many losses and backward steps, as did the steamship, 
the railroad, and the automobile, each of which, however, has ultimately ])ecome 



Btrntp[.'ii' liKiitiimf. nrd siiitaljle for inillt»rv piir[n)m's, mid pTiciniru(;ement should 
Iw givpn to thi' vBTioiis States and Munifi|)ulitU'8 to |iruviilp Hvinj; fields upon 
alt llyinj,' roiili'H, nt points founii desiralilp, fhiiw i-Mmiiiatiiip tlip in'opH»ity for 
IirivHte owmT.liiii <.f living Ih'UU exwpt for stri.'tly |.rivat.. n-r. llmiKarH siiould 
III' iiruvidrd .It |.a,h Myiii^- lU'ld liy tl.,. t'ov.Tnimiiti.l .iiilU.irity miniiij; tlir field 
Hh,n is, I'l'iltTiil, S1i,l,. .,!■ Miiniri|,uli, III- nUrri. Mii l, lU'ld- «iv Um.I roii-iantly 
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of its military personnel. Such a plan would encourage private enterprise 
to provide facilities for the training of the personnel needed for commercial 
requirements, which personnel in turn should become a permanent reserve for 
military requirements in time of need. There should be established at least 
one school for the teaching of aerodynamics and other branches of the science 
of aeronautics as recommended under the heading " Organization." Encourage- 
ment should be offered to universities throughout the country to establish de- 
partments of aeronautical science. 

F. The Government should encourage the development of new design and aero- 
nautical technique for commercial purposes along the lines recommended under 
the heading " Technical Development." 

G. The Department of Aeronautics should maintain the closest possible rela- 
tions with all civilized nations in determining and applying the rules and regu- 
lations which will govern the international use of aircraft, and there should be 
developed as rapidly as is consistent with proper consideration, a body of Federal 
law governing the use and airworthiness of aircraft for commercial purposes, 
which will safe-guard life and property, and promote the commercial usajL^e of 
aerial transportation, in order that commercial aviation may be helped and 
not hindered by such legal restrictions, it is of vital importance that aerial 
transportation be recognized at once as an element of interstate commerce and 
be made subject to one body of Federal law applying uniformly throughout all 
of the United States. It will thereby avoid the complications of individual state 
control which have proven to be such a handicap to railroad and automol)ile 
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III. TECHNICAL DEVELOPMENT 

With reference to technical development, your Mission in submitting its reoom- 
mendatioHB baHe8 the following conclusions on a knowledge of conditions existing 
in the United States and upon extensive investigations conducted abroad: 

(1) (a) The Mission visited plants making or experimenting in materials as 
follows : 

France: Breguet, Farman, S. P. A. D., Bleriot, Hispana-Suiza, Morane- 
Saulnier, Renault, and Nieuport. 

Italy: Ansaldo, Macchi, Caproni, Pomilio, Isotta (plant closed by strike), 
and F. I. A. T. 

England: IlandU'v-Page, B. A. T., Rolls Royce, Phonenix Dynamo, Bristol, 
Vickers-N'imy, Cosmos, Sopwith, Grahame-White, A. B. C, and Armstrong- 
Whitworth. 

(b) Tlie MiHsioii has visited Ial)oratory and experimental shops as follows: 

Institute Sperimentale Aeronautico, Rome; Kiffel Lalxiratorifs, Paris; R. A. 

Factory, Farnlwrough, England; Isle of (Jrain Naval Experimental Station, Eng- 

'• I'ullman Dirigible Station, England; Aeroplane Station, Contocolli, Italy, 

■*^" Craspiano, Italy. 

' *^»o following governmental official and Indus- 
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emphasis upon the necessity of having these departments stronj^ly represented in 
the operations of the Technical Division so that they shall be materially helped 
and not hindered in their research, experiment and development. To the same 
end. we are of the opinion that lighter-than-air, which in England at the present 
time is independent, can be best served by making it a strong sub-division of the 
Technical Division. In both England and France, due to the closeness of the war, 
the Technical Division is at present dominated by military personnel, but the 
opinion is unanimous that, as time goes on, civil personnel will supersede military 
in this division. General Ellington, England, expressed this opinion flatly and 
General Brooke- Popham, Director of Research, England, holds the same belief. 
In the Koyal Aircraft Factory, at Farnborough, civilian requirements are 
already overtaking military and naval. It has therefore been deemed wise to take 
the ultimate step at the outset in America, and a civilian head, of the type now 
earnestly sought in France and England, is recommended for America. 

H. In equipment and personnel, England and France and Italy are maintaining 
their war strength in the Technical Division. At Farnborough, we found a 
complete experimental plant, employing about .'J.OOO men and women, and carry- 
ing on actively nearly every line of research, experiment and development in 
motors, planes and accessories. More than a score of planes, rigged with ap- 
paratus for aerodynamic exjieriment, were in the hangars and in tlic field. Physi- 
cal and chemieal laboratories seemed busv and fullv -manned. Estiniatin«j: the 
lighter-than-air and the naval experimental and research personnel, it seems prob- 
able that the plant and the j)ersonnel engaged in the division in England is 
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Fokker; but the immediate result appears to have been a quick return to the 
safer measures for encouraging the private designers to design and build, under 
the direction and assistance of the State. In England, the complete design of 
airplanes ceased with the S. E. 5; and both government officials and industrial 
officers offered ample testimony that the making of complete designs was a 
mistake and would not be repeated, due to its effect upon the private design de- 
partments. Without exception the manufacturers appear to take the view thst 
.it would be idle to compete by private efforts, if one division of the Govemmmi 
was designing and another division buying, as the Government would inevitably 
favor its own designers, even though not quite so good. The result of such a 
policy, therefore, would be to limit the numl)er of sources from which useful 
designs can be obtained, and also to lower the standard of personnel in the 
design departments of private firms. 

7. In 1918, Sir Arthur Duckham, then Director of Aircraft Supply for Eng- 
land, said : 

" As we all know, changes in design, unless they are actually for new types, 
may be absolutely against production ; most of our delays in production in this 
country and in the countries other than ours, have been due to the effort to 
obtain too great perfection at too early a time." 

Having; this in mind, and having in mind also the disastrous effects upon pro- 
duction of simihir causes in the Ignited States, your Mission asked explicit ques- 
tions eonciTning the plan used by the Technical l)i\ ision in Kn<»;lancl to minimize 
the result of such chanjies. The method is outlined as follows: 

*' All cIkui^^cs niadr necessary hy tlic fact that a machine or motor is dangerous 
to the llicr or tn tlic j)uhlic are classed as Number 1. Ihcsc are in>|»crative, and 
are ordered hy the Director of Design, without delay. No machine is allowed 
to 1)«' acrc{)tcd or tl*»wji without such changes iiaving been made. 

■* Important t'lian«r<'s in\t)]ving imprjtvcmcnt in juTtoiinancr, rtc. arc classed as 
NumlM-r II. Such changes arc made Ity order of the Moditieat ion Hoard described 
hehiw, and Ix-camc ctVeciive oiih at >U(li lime as not to iiit«'rt'erc undulv with 
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the Army, Navy and Civil aviation; and which shall be headed by preferably 
civilian of wide executive experience. Such a division should include as Assistai 
to the Director, experienced representatives of Army, Navy and other govcrnme 
departments interested in aviation, who shall be nominated by the departmer 
and shall act as advisors upon the special needs of the Service they represent, 
(b) That steps be taken forthwith to secure for the Ignited States, the m( 
advanced equipment for research, experimental and development work and for t 
testing of motors, planes, balloons, etc., for the testing of materials; for t 
examination and testing of aeronautical appliances, including armament a 
instruments; and that such an organization shall \ye established as shall assu 
at all times that the research, experimental and development activities of t 

ri/wommonf alkali Via aanf\r\A 'fn nrkno 
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design, rather than aim at design on its own account. The policy of the Techni- 
cal Division should be to maintain and encourage a considerable number of well- 
manned and well-equipped private design plants and to cooperate with these plants 
in all undertakings that meet with the approval of the Technical Division, and 
to place orders with these plants, at fair prices, for design and for experimental 
construction of motors, planes and appliances. Competition of the government 
with the industry should be avoided; the only allowable exception being cases 
where, either on account of expense or for other cause, the Technical Division 
cannot obtain needed material or design from existing sources. 

(h) That careful thought shall be given to the establishment of competition in 
motor, plane, balloons and accessory design, and encouragement be offered in 
every reasonable way to the promotion of competitive events and the establish- 
ment of standard records. 

(i) That the Technical Division shall publish regularly and under competent 
management all the technical facts and data developed by the Division that may 
be helpful to the industry, reserving at the same time to itself the right to 
preserve secrecy in all matters that are deemed to be in the nature of Naval or 
Military secrets. 

(j) That such a Technical Division shall maintain at all times, as close touch 
as possible with the development abroad and shall maintain representatives in 
Europe charged with the duty of liaison between the American and Kuropean 
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(Signed) Halsey Dun woody. 

Colonel, Air Service, U. S. A. 
Assistant Chief, Air Service, A. E. F. 
(Signed James A. Blair, Jr., 
Lieutenant-Colonel, General Staff, U. S. A. 

(Signed) George H. Houston, 
President, Wright-Martin Aeroplane Corp. 
(Signed) C. M. Keys, 
Vice-President, Curtiss Aeroplane & Motor Corp. 

(Signed) S. S. Bradley, 
General Manager, Manufacturers' Aircraft Assn. 

Memorandum No. 1. 

Suhjert. Report of the Or<janization Committee, American Aviation Mission. 

1. I concur with the report of the Organization Committee of the American 
Aviation Mission, to which I liave affixed my signature, with the following' 
reservations: 

(a) Provided tliat the personnel cmphned in Xaval Aviation operations sliall 
be composed exclusively of officers and enlisted men of the Navy, Marine Corps. 
Xaval Aviation Res«Tve, and where required for sliore establishments, of civilians 
under the employ of the Xavy. 

(b) Provided that all advanced training of Xaval Aviation personnel cxceptiri«; 
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experimental aviation work of a clasB that is exclusively of a Naval character, 
and that does not involve duplication of efforts and facilities in the proposed 
Air Department that are common to other aviation branches. 

(c) Maintenance of an or^^anization and facilities for conducting the acceptance 
and tactical tests of complete aviation mechanisms and accessories. 

(Signed) Henrt C. Mustin, 

Captain, U. S. N. 



CHAPTER VI 



TECHNICAL DEVELOPMENT AIRPLANES, 1914 TO 1919 



THE year 1919 in airplane work marks a transition period 
from the production of military and naval aircraft to the 
design of purely commercial planes. 
In spite of all the difficulties and delays which the Army Air Serv- 
ice experienced, and in spite of all the criticisms it encountered, it 
may be said that at the signing of the armistice not only had produc- 
tion of standardized military planes reached a tremendous vohime, 
with promise of greater volume in the immediate future, but that a 
number of most valuable models had been developed by aircraft manu- 
facturers covering the entire field of military re(juiroments. 

The Naval Aircraft program, meeting less difficult requirements, 
and less ambitious in scope, had been more successful as regards pro- 
duction, and at the termination of the war the Navy also was in pos- 
session of a number of most valuable types, some of which were dis- 
tinctly in advance of anything built abroad. 
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SINGLE-SEATER FIGHTERS 



No American single-seater fighters were produced during the war, 
and the Spad and S. E.-5 formed the bulk of equipment for this in 
the American Army. During the year 1919 these were replaced by 
the Thomas-Morse M. B.-3, the Ordnance and other single-seater 
fighters. 



TWO-SEATER FIGHTERS 



At the conclusion of the armistice, American designers had fully 
developed a number of brilliant models of the two-seater fighter type. 

A survey of these models gives a very fair idea not only of the 
general possibilities of the best designs but serves to illustrate many 
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speed of 18G miles per hour, and was beautifully balanced and 
inaneuverable. 

The Loening two-seater monoplane attracted very general atten- 
tion because of the bold and original employment of rigid trussing 
for monoplane construction, and other interesting departures from 
standard practice, such as the new type of radiator, and the exposed 
engine. 

AMERICAN PROGRESS 

It is gTatifying to observe how far superior these American prod- 
ucts — Curtiss, Lepere, Loening, Phipps^ Thomas — wore to the 
D. H.-4 and other foreign machines corresponding in type. 

MCniT BOMBERS 

The war developed one type of .ship which could he imniediatcly 
utilized for peace .service, and this was the night boinlnM'. Capable 
of carrying ten or more passengers, and equipped with nmltiplc" en- 
gines, they are capabh^ of flying with pnrt of the power plant ont of 
commission. The (il(»nn L. ilartin bomber was a Dartienlarlv sue- 
cessful American example of this typ(\ and has since passed, with 
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With the cooperation of the Forest Products Laboratoiyi and a 
number of plywood manufacturers, considerable work was done in 
the development of veneer fuselages, such as those introduced into 
this country by the L. W. F. Engineering Co., which were systemati- 
cally designed, built and sandtested. The final type arrived at could 
be built from veneer panels such as could be supplied by any plywood 
manufacturer, formed readily to any streamline shape, and have less 
weight for the same strength than a truss fuselage of the same size 
and strength. 

In the engine field, much experimentation on the Liberty Twelve 
enabled the final touches to be placed on this wonderful product of 
American genius. Constant help was given to the various workers on 
the turbo-compression systems of which fuller mention is given later 
in these pages. 

It may be pointed out here that while the greater part of our ener- 
gies was concentrated on the Liberty Twelve, the Americanization and 
large production of the Hispano-Suiza by the Wright-Martin factory 
was a notable and extremely useful achievement. 

' " * ' R A FT 1) U R I N G T H E W A R 
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Satisfactory as was the Navy's record in the engineering develop- 
ment of its planes, its record from a production standpoint was 
equally satisfactory. In production work the Curtiss Aeroplane and 
Motor Corporation, the Aeromarine Plane and Motor Company, the 
L. W. F. Engineering Company, and the Naval Aircraft Factory at 
Philadelphia, played, among others, a very important part. 

It is a matter of some pride to the Navy that their aircraft work 
was to a large extent along lines of original American development 
and that real technical progress was achieved in many directions by 
the able body of Naval Constructors responsible for the work. 

Thus the design of the hull in the N. C. flying boat in which the 
Navy cooperated closely with the Curtiss Co., marks a real achieve- 
ment in design. As a result of careful basis work, the fine lines of 
the hull allowed a speed of 65 miles per hour on the water. While 
in the early flying boats it was considered necessary to have ^rcat 
width to make the boat plane at reasonably low speeds, and not over 
100 pounds of displacement had been allowed per inch width, in the 
N. C. hull, the radical step was made getting planing by speed rather 
than by width. The N. C. boats start with 23:] pounds load pc^r inch 
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load of 11.7 pounds per square foot in the air, and have a total area 
of 2380 square feet, their structural weight is only 1.2 pounds per 
square foot. This low figure was only achieved by a great amount 
of research and experiment so as to determine the best material to 
adapt and its disposition. 

PEACE TIME DEVELOPMENTS 

The sense of final achievement, the confident feeling of having 
equaled, and in some respects surpassed, the efforts of European 
manufacturers, did not help American manufacturers in finding the 
true policy, commercial and technical, for the work of peace time de- 
velopment. An immediate curtailment of production, and general 
depression ensued. This was followed by gradual resumption of 
development work, and the production of several promising com- 
mercial types, and a number of small commercial aircraft enter- 
prises. 

TIIK SMALL CHEAP SPORTIN(J MACHINE 

The vcrv widely spread conviction that aeronautics held a large 
field for the cheap sporting airplane was justified during the year 
l)v the larp' sales of the rebuilt Canadian and Anieriean J. N.'s, 
e(Hii])}H'(l witli the Cnrtiss OX motors. At the same time a num- 
ber of even smaller ])lanes, ('(piipped with smaller ])<>\ver. wore built 
and nilci-cd for sale. These desei-ve eai'efiil studv. The ]K»ssihilitv 
(d Iniildiiii;' sueee^st'ul |)hiiies on a ehea|) eommereial basis, with not 
mneh iiioi'c j)ower than was eni|)h>yed in the very e:irly duys ot avia- 
■•"'•oiicd 1)\- |)r<>j»er lieciieiiii: ;md control will oHer a dis- 

*'f lMii:inre]-ini: ( 'o]'])or;iti<>n Ace i< an 
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door for convenient entry or exit. The design constitutes an ap- 
parently very useful type, which is certain to be the forerunner of a 
class. 

Nothing illustrates so clearly the possibility of aerodynamic re- 
finement as two designs of the Curtiss Company equipped with the 
same 90-100 horse^power OX motor. Thus the Curtiss Oriole 
weighing 2188 pounds attains a maximum speed of 85 miles an 
hour. The well-known Curtiss J. N.-4, with a maximum load of 
1900 pounds, and two men only attains a speed of 7.3 miles per hour. 
. The Dayton Wright Airplane Co. has developed two striking 
models, both of the enclosed type. One, the K. T., is equipped with 
the Liberty engine, is designed for a speed of 125 miles per hour 
and carries a 6 hour fuel capacity. Both this model and the O. W.-l 
are luxuriously finished, combining comfort and beauty with safety. 
The O. W. is Hispano-Suiza powered. 

THE SPEEDIEST AIRPLANE FOR 1919 

As far as published records go, the fastest American airplane for 
1919 is the Thomas-Morse Single Seater Fighter M. B.-3, which has 
a high speed record of 164 miles per hour and a climb of 10,000 feet 
in 4 minutes 52 seconds, while carrying full military load. The pho- 
tograph indicates that no very unconventional features are present in 
the design. Speed is gained by refinement in detail, hidden fittings, 
a good streamline body. 

THREE-SEATER SEAPLANES 

The same reasons that may lead to the popularity of three-seater 
land airplanes are likely to hold for the three-seater seaplane and 1919 
has seen several flying boats of this character produced. 

An interesting example of the three-seater flying boat is the Curtiss 
M. F. flying boat equipped with OXX 100 horse-power motor, for 
which a 150 horse-power K-6 may be substituted. A very pleasing 
and finished design, it is on more standard lines than the V. E.-IO. 

If further proof were necessary of the general utility of the three- 
seater flying boat, the Aeromarine Model 50, equipped with the 
Aeromarine 125-130 horse-power motor, which has a high speed of 
80 miles per hour, could be used as an excellent example. 

The V. E.-IO built by the Lewis & Vought Corporation is another 
interesting example of this type. While for pleasure purposes, and 
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for general sea-worthiness the flying boat is superior to the hydro- 
airplane, the long hull which it has been customary to employ has mil- 
itated against quick get-away. The success of the N. C.-4 was in a 
large measure due to the fact that a shorter hull had been coupled 
to outriggers for carrying the tail. In the V. E.-IO a similar con- 
struction has been adopted with satisfactory results. This con- 
struction gives the V. E.-IO a very strong resemblance to the N. C. 
boats. 

TRANSPORTATION AND MAIL PLANES 

While no commercial transportation line has so far been definitely 
established in this country, yet the interest in aerial transportation is 
constafltly growing. The Lawson Company of Milwaukee have de- 
si^i^d a twin-engine machine — two Liberty's — for the avowed 
jmrpose of a transportation line between New York and Chicago. 
The photographs indicate clearly the large seating capacity of the 
plane — 20 passengers are to be carried in all. The machine fully 
loaded weighs between 12,000 and 13,000 pounds, has a total wing 
area of 17,000 square feet, and is of sturdy, though unrefined con- 
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While a number of new types of planes have been ordered by the 
Aerial Mail, the service is too young to be identified as yet with any- 
thing but modified war equipment such as the D. H.-4. A very inter- 
esting piece of practical engineering is the rebuilding of the D. H.-4 
by the L. W. F. Company to lakc first two Hispanos of 150 horse- 
power and subsequently two Liberty Sixes on either wing in lieu of 
the single Liberty 12. The rebuilt plane has had its wing area in- 
creased by a larger section in the upper wing and two cefftet panels in 
the lower wing. The D. H.-4 was rebuilt for the express purpose of 
utilizing already available equipment, and yet having a twin-engine 
machine, minimizing possibility of failure. The twin D. 11. while 
carrvin<>: a heavier mail load than the ordinarv D. IT. -4, was able to 
maintain its altitude on a single engine at an altitude of 1,200 feet. 
This is a very significant fact for airplane designers. 

The first of the Post OfHce's fleet of big mail carriers have !)een 
built by the Glenn L. ^lartin Company, along the general lines of the 
bomber* !Many carry six hours' fu(»l and l,r)00 pounds of mail in 
addition to a crew of two. Trap doors are built in the fuselage to 
facilitate the discharge of the cargo. 
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ordinated with the engine and the airplane. European engineers 
are also working on the development of a variable pitch propeller 
and a two-propeller arrangement, the first of the ordinary pitch and 
the second of an extraordinary, to be used at high altitudes. 

An interesting development at McCook Field was the construction 
of a wind tunnel operated by a 24 blade suction fan. The tunnel 
has a minimum throat diameter of 9 inches, at which point a speed of 
over 350 miles an hour is attainable. In this connection, special 
reference should be made to the wind tunnel and other laboratory 
facilities developed by the Curtiss Company at Garden City. 

The importance of the air-cooled aeronautical motor is fully real- 
ized in this country. While no substantial development has been 
formally noted, the Dayton-Wright Company have done some vital 
fundamental work and it is understood that similar study is being 
carried on by the Wright Aeronautical and L. W. F. companies. 

Reports from England show very valuable progress. A nine cylin- 
der ABC enp:ine developed 340 horse-power with a weii;lit complete 
of 600 pounds, of 1% pounds per horse-power. As the air-cooled 
engine carries neither water nor radiator, this shows remarkable 
proiH'ess over the old typo. A Cosmos Ju])iter (Miiriiio. also a nine- 
cvlindcr stationary air-coolcnl tv]K\ i^avo 4^)i) iK^rsc-iJowcr for a weiii'ht 
of i\(')2 ])onn(ls, an oxtraordinarv iio-urr. 

Ouv (»f tlic most intcrcstini;' pliascs of aeronautical activity durinfi; 
the year, and (Hic whicli is likclv to liavc tlic ai'catest ])o-sil)le inthi- 
encc on llic commercial urowth of the in(hi-ti'v i< the coiistrnctinu and 
use of paraclintes. 'Die Army lias deve1o]>ed completely sncce<sful 
parachutes wliicli, strapped in a pack on the hack of tlie a\iator, actinir 
at tlie same time as a cnsliion opei'ated wlietlier hy a rip-coiwl aitachiul 
to the ])laiie or hv tlie weave]* himself, liaxo enahled imjiKM'ou^ per- 



CHAPTER VII 

TECHNICAL DEVELOPMENT, BALLOONS AND 

AIRSHIPS, 1914-1919 

1j"^IIE technical development of aerostats — which are popu- 
larly called lighter-than-air craft — has made enormous 
strides since the beginning of the World War. 
Nonrigid Airships. — The German submarine warfare was more 
than any other single factor responsible for the development of new 
airship types in the Allied countries. The ability of airships to 
regulate their flying speed and to extend vision below the surface of 
the seas, made of these craft an extremelv valuable auxiliarv to the 
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British Blimp, but incorporating a number of refinements. Nine 
of these B-class ships were built by The Goodyear Tire & Rubber 
Company, five by The B. F. Goodrich Company and two by the 
Connecticut Aircraft Company. About 170 pilots were trained on 
the B-class ships and 400,000 miles flown on coast patrol prior to 
the Armistice. 

The extension of submarine warfare and the change in the tactics 
of undersea boats prompted Great Britain to develop in 1917 larger 
types of nonrigid airships, capable of lifting a greater load and having 
a longer endurance. These were used with great success for coast 
patrol and convoy work and for extended cruising. 

At the same time the French Naval Air Service introduced a non- 
rigid which was chiefly remarkable for its armament ; this consisted 
of a 37 milimeter aircraft gim, firing a 1-pound shell. These ships 
were the only ones built in any country during the war to carrv^ artil- 
lery, though machine ginis were used on both Allied and German air- 
ships. 

In 1018 an excellent type of coast patrol airship was produced in 
the United States to the designs of tlie Xavv Dcpnrtinont. Owing to 
careful dositrn, tlie ships attain a speed of r>0 miles per lionr with 
only 250 liorse-power, fnrnislied hv two llispano-Sui/a or two Fnion 
entrines — a biirlnT cHieienev ratio tliaii lias liitlierto heen obtained 
anywhere. Another factor which areatlv coiiti-ihnted ti) this r(\snlt 
was the us(» of the " tinii'cr patch " rii:«^ini:', a type independently de- 
veloped hy 'I'he (loodyejn* Tire \' Knhher ('<niipany, althonirli it hears 
a certain i'esend)lance to the Eta Patch. hi this system, which ]>er- 
niits to eliminate the he^ivv snsp<'n-ioii i^irdle t^\' (Jerman oi'iiiin, th(^ 
<n>peii-ioii wii-es ai'e attached t<r j)atche- of t.ihi'ic -irip<, in tlie t(»rm 
of a lian<l, which are cementeil and -o\\ n t.i thr rii\rlnpr. 1 lie tiiii:"er 
])atch riiiuini: iii'-ni'e^ a \rv\ wide di-i iihiii imh .i| ijic l..;i(| iin*! tlms 



means of wires and access to them is obtained from n tube which leads 
through the center of the ship to a pin platform fitted on the top. 

Among the principal developments prodnced in Italy is an 
ingenious arrangement for eompensatinp; a contraction of gas in 
Forlanini airahips. These have a douhle envelope, the inner one 
containing the gas, while the space between the inner and outer en- 
velopes acts as a ballonet. Pressure in this space is derived from 
the air stream which strikes the nose of the airship in flight; this 
is admitted by means of a valve fitted in the bow, and is operated 
from the control car. An outlet valve of the spring-lnadwi typo is 
fitte<I on the stern niui antoniatically rolioves the pressure in the air 
spiice whenever the hitter ranches the designed limit. 

Bii/id Airshi/is. — Kciil advance in rigid airship design and per- 
fiinnanee since IHM has Ix'cn, with few exceptions, limited to Cer- 
inany, wliicli entered the war with an efficient Z(;)ipelin fleet and 
fifteen years* experience. Th<- lijsl.iry of (If-noiiii Zcpiiclin dcvcli.]i- 
iiient during llie war is one of euiitiiiiioiis iiicre:ise in si/,e mid liorsc- 



136 Aircraft Year Book 



propellers, instead of which engines and propellers are mounted in 
streamline ears along the sides of the hull. 

With the knowledge gathered from Zeppelins brought down in the 
Allied lines, Great Britain succeeded in producing in 10 IS some 
very serviceable rigids, among which the K-I34 type of transatlantic 
fame. The development of an original British rigid design just 
started when the Armistice intervened and ultimat(»lv caused the 
virtual scrapi)ing of the British airship program. As a result, the 
largest l^ritish airship laid down — the K-.38 — was sold to the 
United States Xavv. This vessel, which is still in c«>urs(» of con- 
struction, has a capacity of 2,700,000 cubic f(»et, and is driven by 
six engines totaling 1,900 horse-power. The useful load will be in 



The great changes which occur in the buoyancy of airships, mainly 
owing to a greater amount of radiant heat by day than by night, result 
in a considerable amount of gas and ballast beinf^ wasted in naviga- 
tion. To overcome this drawback, experiments have been conducted 
in England with a view to condensing the steam formed in the engine 
exhaust and it has been possible to collect about 80 per cent, of the 
corresponding weight of the gasoline burned. On the other hand, 
the possibility of using hydrogen as an engine fuel has also been 
investigated; it was found (liat this can be done without danger. 
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1918 a kite balloon of similar features but wliieli differs from the 
Caquot in that it has a spherical envelope. This so-called Avorio- 
Prassone balloon was extensively used on the Italian Front, where 
it rendered excellent ser\Mce and proved easier to handle and capable 
of greater stability in high winds than the Caquot balloon. 



ircraft Asso- 



Point, Long 

Island, New York. 
Geoboe \V. Houston, Wright Aeronautical Corp., New Brunswick, 

New Jersev. 
Glexx L. ilAKiiy, Glenn L. Martin Co., Clcvelan.1, Oliio. 
F. L. l[oiisE, Tliomas-JIor-ie Aircraft Co., Ithaca, New York. 
J. K. KoBixsoN, Jr., GaiiUaudet Aircraft Corp., East Greenwich, 

Rhode Island. 
Fkank it. Kcsski.l. Ciirtiss Kngiuecring Corp., Garden City, Long 
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first aeronautical exposition to be held after the cessation of hos- 
tilities in the World War. 

The following is a summary of the principal exhibits : 

Manufactubebs' Exhibits 

aibplanes and seaplanes 
Aebomabine Plane & Motob Company, Keyport, New Jersey. 

Model " 50 " Flying Boat. Three-aeater sport machine. 
Gio. Ansaldo & Co.. Genoa, Italy. 

Exhibit S. V. A. Biplane. Pursuit machine. 
Boeing Airplane Co., Seattle, Washington. 

Model C-Lr4-S Seaplane. Two-seater Naval Training Machine. 
Caj^ilever Aero Company, New York. 

Christmas ** Bullet." One-seater monoplane. 
Cubtiss Aeroplane & Motor Corpobation, New York. 

Model 18-B. Two-seater combat machine built for United States Naw. 

» 

Model JN-4 D-2. Two-seater training machine. 

Model H.A. Two-seater combat seaplane built for llnkted States Navy. 

Model MF Flying Boat. Two-seater sport machine. 
Dayton-Wright Airplane Company, Dayton, Ohio. 

D H-4. Two-seater combat machine. 

D II-K. ("Honeymoon Express.") Tliree-seater sport machine. 

T-4. ("Messenger.") One-aeater sport niacliine. 
Gallai DET Aikcraft CORPORATION, Fast (■ivenwich, Rhode Island. 

Model l)-4. Light Ijoinber seaplane. Two-seater, 

'• (luininiv FIvabout." Two-srater snort nnirliine. 
(ii.K.w L. M.XHTiN Company, (levt'lainl, Ohio. 



Manupacturers Aibcbaft Association, Inc. 



lONNKCTlClT AlKCBAFT COMPANY, New Havei 

Free Balloon, solu type, 

GOODYKAB TlRB & RlTBPEB CoiIPANY, AkrOU, O 

Caquot model R kite balloon. 
The B. F. Goodrich Company, Akron, Ohio. 
B-ClaHfl Kavnl Airship. 



Aeromarine Plane & Motob Company. Keyport, Kew Jersey. 

Type L, 6 cylinder, 130 horse-power. 
CcRTiss Aeboplase & MoToB CoBP., New York. 

Tjpe K-12, 12 cjiiniler, 375 horse-power. 

Type K-B, fi cylirder, 150 horse-power. 

Type OX-5, K i-ylin'i»'r- !HI-H>U horse-power. 
DrESENBEBU MoTOK CoKi'OBATioN, Kliznlwth, New .lersey. 

Typo Iliii-t-eiiljiTK II., 1(1 cylinder, MOO liorse- power. 

Tyi* Kin;; Itu^Btti, Hi I'vlinder, 410 liorsi-pc.ver. 
HALL-ScfvrT MoTOK Cak ((jjipanv. San rrancisiM. talifornia. 

Typi' A-H. Iti cyliiidor. 4.111 liorse-poiver. 
I,AwiiE.xI K At:Bci Km;[">k ri.Hi-OKATKi.v, N.'W York. 



I'be toliowiDg 18 a Bummary ot the principal exhibits: 
Mandfactubebb' Exhibits 



AIBPI^NEB i 

Aebohabine Plane A Hotob Coh[>any, Keyport, New Jersey. 

Model ■' 50 " Flying Bo»t. Three-Be»ter sport machine. 
Gio. Ansaldo a Co., Genoa, ItBly. 

Exhibit S. V. A. Biplane. Pursuit machine. 
BoEI^a AiBPLANK Co., Seattle, Washington. 

Model C-I<-4-S Seaplane. Two-seater Naval Training Machine. 
Cantilever Aebo Company, New York. 

Christmas " Bullet." One-seater monoplane. 
CuBTiss Aeroplane & Motob Cobfobation, New York. 

Model 18-B, Two-Beater combat machine built for United States Navy, 

Model ■TN-4 D-2. Two-seater training machine. 

lUodel II. A, Two-seater combat seaplane built for I'nited Slati's Nav^'. 

Model MF Flying Boat. Two'^eater sport machine. 
Dayton -Wrhiiit Aikpi.ane Company, Dayton, Ohio. 

DH-J. Two-seater combat machine. 

UH-K. I" Honeymoon Express.") Thrcp-scHtcr sporl machine. 

T-4. ( ■' MfswiiBpr."! One-seatcr Hjiort machine. 
GAi.r..\ii>KT AiWHAPT CoKi'OH.^TiON. Kust ( Iivcnwich, Rhode Island. 

M.hIcI J>4. l.i^'Ut lii.mlH'V sci<i>hi>i.-. Twivmitor. 

■■Clinmmy Klydliont." ■1V.i-™Iit r.|Mir( n.ii.hin.-. 
(ILKNN 1.. .M.MiriN ( ii\ri'.\M-, Clev.liiii.l, (Ihio. 



Free Balloon, solo type. 

GOODYKAB TlBE & RuDHEB CoMI-ANY, Akron, 

Caqiiot model R kite l>al1uoii. 
The B. F. Goodrich Company, Akron, Ohio 
B-CIrsh Naval Airship. 



Aeromarine I'lane & Motor Company. Keyport, New Jersey. 

Type I.. 6 cylinder, 130 horse-power. 
CcBTiss Aeroi>la»e k Motor Cori'., New York. 

Type K-12. 12 cylinder. 375 horsepower. 

T^pe KB, B cylinder, IjO hurtie-power. 

Type OX-5, K i-ylindor, iHI-lOlt horse-power. 
Duesenberu Motor <'or|'oration, Klizalietli, New Jersey. 

Type I)ii.-senljiTj; II., ll> cylinder, HUH horse- power. 

Ty|]p Kinyltiij,iilti. HI rylindcr, JIO liiirsepoivf.r, 
Hai-l-Si-ott MrrrOR Cab Compa.ny. San Framisr.), California. 

Ty|H> A-H. Iti nylinder. 4.-.II Imrsc-poHer. 
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MISCELLANEOUS 



Photographic exhibit. 
(lUnnerv, boml)8, etc. 



Navy Exhibits 



F-5-L Flying lioat. Navy patrol seaplane. This was a special display craft, one 

half of which was exposed to show detail construction. 
Loening M-2 seaplane (Loening "Kitten") ship-plane. 

The Aeronautical Exposition provided the answer to the quen 
previously asked. From March 15th on, the Manufacturers Air 
craft Association has heen actively engaged in the education of tin 



AEROMARINE PLANE AND MOTOR COMPANY, 

KEYPORT, NEW JERSEY 

Main Offices, Airplane and Motor Factories, Keyport, New Jersey. 

Sales and Advisory Engineering Office, 1800 Times Building, New York City. 

Officers 

President Inglis M. Uppercu 

Vice-President John W. German 

Secretary E. deB. Newman 

Treasurer August Faux 

Manager E. deB. Newman 

Directors 
Inous M. Uppercu £. deB. Newman 

John W. German 

Airplane Division 

Advisory Engineer Charles F. Willard 

Engineer in Charge, Keyport, New Jersey . Paul G. Zimmerman n 

Motor Division 
In Charge ** L " Motor Division .... Charles F. Willard 
Chief Designing Engineer, " L " Motor Division . . R. E. Layman 
In Charge " B " Motor Division Joseph J. Boland 

Akmistice Day, 1918, found the Aeromarine Plane and Motor 
Company in production on a lot of fifty Aeromarine Model 40 flying 
boats of a three hundred machine Navv order. As these were to 
have been used for training purposes, the Xavy saw fit to reduce the 
order to the quantity in production, and the lot was completed in the 
early part of 1919. 

Extensive experimental work was carried on during the winter 
with the Model 40 flying boat, resulting in some slight changes, 
which made it an ideal sportsman's boat. This new model, known 
as the 40 " C," was put in production upon the completion of the 
Navy contract. 

In the meantime experimental work progressed on a three passen- 
ger flying boat, equipped with the Aeromarine Models " L," " B " 
and Hispano-Suiza motors, resulting in placing on the market the 
50 type flying boat, exhibited for the first time at the 1919 New 
York Aeronautical Exposition. As the passengers in this model are 
enclosed in a sound and weather-proof cabin, it became known as the 
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" Limousine Boat," and created such favorable eoinment at the expo- 
sition tliat a number of orders were placed. A Model 50 was sold 
to the Aero Limited and used on the New York-Atlantic City Air 
Service Route. 

After further extensive experimental work with the two passenger 
eabin. it was divided to try out a flyiup Imat with the pilot, as well 
as the passengers, included in the cabin. This machine, while it 
was ntit placed on the market, was looked upon with mneh favor by 
the pih)t and passengers on the tost flights. It atTorded complete 
protection against the elemi'iits and made possible conversation lie- 
twceii pilot and passengers. 

KcaJizing the demand for a nuiehinc with a nniltipli<'ity of motors 
jMiwcrful cnoiiffh lo carry a mniibcr of piisscn;;i'rs, tlic <'onstniction 
i.t' a twin iiiutorcd. fivi- pJss.-n^r.T <-aIiiH tlyini! liuiit wa- -tartcl. Tliis 
niaeliinf. ku.iwn ii< the IM.ulcl (U). )>rnMiis<- tii !><■ vrv snr<vsst"iil as a 



its prcdui'lii. 
<.v,'r]u,.k,.d. i 
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plans. Pilot ZimmennanD with Richard Greiainger, as mechanic 
and operator o£ the mail dropping device (which had been worked out 
after days of careful experimenting at Kevport) started from 86tli 
Street with tlie bag of mail and successfully dropped it on board the 
steamer at 5:10 o'clock that afternoon, one hour and forty-five min- 
utes after the vessel had Railed. 

From time to time damaged machines have been sent to the factory 
by insurance companies and individuals for repairs. Considerable 
work has been done on privately owned J. X.-4 land machines, which 
had either been through crashes or were in need of general over- 
hauling. 

Toward the end of the summer the air service scUrtcd various 
c(im])nnii-s til rebuild I>. 11.-4 fifrbting planes into 1). II.-4-H iiiafbincs. 
The AeroKiarine Plane and ilotor ('(impaiiy was Hrst jzivcn a con- 
tract to reconstruct scvciity-fivc of tiiese planes; and later the order 
was inerciiscd bv tiftv. niakiuir a total of one liiuidn-.l and twenty- 
five. The tirst order\viis eonL])leted fully a nioiitli ahrud of tin- i-mi- 
traet lime all.pwancc of ninctv davs. 

At the re(|U<-st of the \avv. bids w.nv snbniitt.-d for thrri- iiiacbines 



test where it made an excellent record. 

The Model 40 flying boat left Keyport, equipped with a " B-8 " 
motor, on Monday, October 27th. The weather np to the time of 
starting was so foggy it was deemed advisable not to make an earlier 
start. The fog then lifted sufficiently to warrant beginning the flight. 

The boat passed Deal Beach 2"» minutes later, but ran into fog 
so thick it was necessary to fly entirely by compass. Later, it was 
decided to land in the ocean and wait for the weather to clear a bit. 
As an hour's wait did not improve conditions. Pilot Zimnievniann 
again took the air and flew a course he thonght would take him down 



weather. During the last two days of the trip, Zimmermanii and 
Greisinger suffered conaiderably from cold, not being equipped for 
cold weather flying. This was (he first round trip between New 
York and Havana. 

Motor development, wliieh has been under way for some yoarx 
past, has progressed rapidly to the perfection of two general typ<'s of 
motors, the Model " L-fil) '" and the " B-8." 

The " L-CD," a vertical fi-eylinder motor, develnpiiig 1^0 linrse- 
power, has been looked npon favorably by the Navy for some time. 
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Dt'sijipied and built the first flying lK)at to carrv a commercia 
traveler over his territory. (Alodel 40 ** (\'') 

Designed and built th(» ttrst flying l)oat, ineluding the motor, U 
e()nij)lete the trip from New York to Havana, and return. (Mode 
40.) 

Designed and built a Ave passeng(T twin-engine flying l>oat 
(Mod(*l (JO.) 

Finished a navy contract for training flying lM)ats. (^fodel 40.) 

Designed and built three special fighting ship airplanc^s for the 
Navy. (Model A.S.) 

Rebuilt one* hundred and twenty-five J). II.-4 airplanes on an arm;^ 
contract. 

(\)ni[)leted the experimental work on two separate types of air 
nlane motors. (Models " JM)1) " and " B-S.'') 



THE BOEING AIRPLANE COMPANY 

Plant — Georgetown Station, Seattle, Washington. 

Officers and Directors 

President W. E. Boeing 

Vice-President and General Manager E. N. Gott 

Secretary and Assistant to the President . . J. T. Hartson 



stalling the necessary machinery in the hangar which had been built 
to house the Martin plane, the construction of two of these modeU 
was commenced. The first flight, with Mr. Boeing as pilot, wu 
made on June 2i»th, 1916. 

By this time it was found that the business necessary to the con- 
tinuance of experimental work could more easily be carried on in the 
name of a corporation.* Consequently, on July 15, 1916, the Pacific 
Aero Products Company was organized and the activities taken under 
that name. Later, on April 30, 1917, the name of the corporation 
was chanpod to the Boeing Airplane Company. 

The oripiiuil plant operated by the Pacific Aero Products was 
taken over in the spring of 1917 #nd consisted of one large two-story 
buildiiifT. hiciitcil on the Duwamish Itivor, just south of the center of 
tlie citv, Tlic design and construction of the first distinctly " Boe- 
ing" ]>lanc, was carried out at the Lake Union hangar, and was fol- 
lowed hy iin extensive series of experiments on pontoon desipii, that 
ended with tlie siieeessful development of a twin float landing gear 
wliielj w;i. iis,.,l ,m llie snceee.liiiir nK.deN. 

llnlli llir Ciiireil Slates Annv and Xavv were .|iu<'k m reenu^ize 
111., iii.fil- :.( llie new lineiiif: |.l;ine. KxpiTiineulal imi.TS were soon 
|,h„T,l (..,■ u-A\uiwz niaehi.K- <-f ihi> lv!»^ Tlie Tvp,. K. A. was de- 
v,-|,,|„-,| W.y ,],- Anny and was a - SnAMr S.atri-- .rainin- iiiaehim- 
|.Mni (v<l will] thr Ciinis- (I. X. X.-i'. .'i^ln .7111111. t KKI liur-e-p..wer 



, KiMri.h, 
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buildings. Throughout construction one cardinal principle waa 
maintained. The Boeing plant was to be an ideal aircraft factory 
and therefore must be self-contained. All operations necessary tp 
the construction of modem aircraft could be performed within thp 
plant and as a result a high standard of workmanship was maintaine(|* 
To build up this standard has always been the ideal of the Boeing' 
organization. 

In the summer of 1918, the contract for training planes having 
been completed, the Navy requested that the efforts of the company 
be turned to the production of the successful standardized flying 
boat, known as Model H. S.-2-L. This craft was used extensively for 
submarine patrol and coastal observation on both sides of the Atlantic. 
The H. S.-2-L flying boats were much larger than the training planes 
and made necessary the construction of additional facilities. 

Pursuing the practise followed in the previous buildings, a new 
assembly building was completed, embodying tile mill construction. 
This building is 200 foot long bv 150 feet wide, and has a clear 
floor spacc^ 200 foet louic bv 100 fcot wide with *50 f(»et headroom. 
Tho farsiolitcd poliev of providing a room of this size is shown in the 
present teiideiicv toward the developnuMit of exee(»dingly large ma- 
eliines, and this room is of ani])l(* size in which to assemble tlie super- 
aircraft of tlic next few veai's. 

Witli tlie siiiniiiir of the Armistice and its acconi|)anyinir cancela- 
tions, the ciniipany was permitted to iini>h only twenty-five of the 
11. S.-i!-L t\pe. These were delivered in the sprinii" of llUll and em- 
bodied scvei'al chaniics, made at the re(|nest of the lioeini:" technical 
stall", which arcatlv increased the ethciency and pei'foj*mance of the 



brought a wealth of practical experience the value of which cannot be 
overestimated. 

Early in the spring of 1917, J. T. Hartson became connected with 
the company. Starting with the technical development, Mr. Hartson 
has progressed through all departments. This valuable experienoe 
is now being used to practical advantage in the executive position hjB 
now holds as Secretary of the company and assistant to the President. 

The Superintendent of the Boeing manufacturing department^, 
C. A. Berlin, was an early and enthusiastic devotee of flying. Mr. 
Berlin was a member of the first Curtiss class in flying at San Diego 
in 1013, and subsequently gave exhibitions throughout the country, 
developing an excellent reputation as an exhibition pilot. His work 
in crystallizing the organization of the manufacturing departments 
cannot be overvalued, particularly in view of the increased production 
necessary during the war. 

The early technical development was under the direction of J. C. 
Foley, who subsequently severed his connection with the company. 
Durin<!; the war, John W. Miller, Professor of Aeronautics at the 
University of Washinc:ton, held the position of Chief Engineer, and 
iMntcM'ially assisted in the toehnieal dovelopniont during]: that period. 
Tlie })rcs('iit tcclniieal staff consists of (\ L. i^titvedt, eliief eiiii'inecT, 
1>. S. Mai'sli, assistant eiiiiiiieer, and P. (J. Jolmson, prodnetion nian- 
aucr. I lie ellorts of tliese men have heen nntirini:: and tlieir proiiTes- 
sivr^ dcvrlojuiicnt alonii" l)<>tli teelmieal and ])raetical lines has kept 
them in el<»s(» toneh with the rapid advance ot' aeronantics. 

1 niiii('<liat('ly on the siiiiiini:' of the Arniisti(M\ the fntnre plans oi 
the coiiipany tonk dctinite form. IJcalizini: the natnral a<lvantai:es of 
the local di-ii"ict for the nse of seaplanes and tlyiiin- hoats and con- 
sidcriiii:' tln^ cxtcii-ive exjx'rirncc rejn'c-cnteil hy the oi'jian izal ion in 
the d<'^ii:ii ;ind ('on>t i-nction of ^ncii txpc-, il \\a< docidt'd that the 
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now known as C. L.-4-S and is powered with the new Hall-Soott 

Liberty-4 motor. 

Two decidedly new developments were made, improving the war 
practise in flying boat construction. These types are known as the 
B.-l and B. B.-l. Both types have been designated for use under thd 
extremely hard conditions that will be experienced during the early 
years of commercial aeronautics. The hulls in particular represent- 
ing the latest development of strength and rigidity, being of laminated 
red cedar, laid at 45 degrees to each other and to the center line of 
the boat, with fabric and marine glue between the plies. This con- 
struction eliminates the use of fins or sponsons as was common in war 
practise, and greatly increases the hull strength, in addition to ma- 
terially reducing its weight. 

The B.-l has a wing spread of 50 feet 31^ inches, is powered with 
the Ilall-Seott Liberty-6, and develops 03 miles per hour at high 
speed. A low landing speed of 50 miles per hour, a climb of 3,600 
fo(»t ill ton minutes, gasoline capacity for five hours' continuous high 
speed travel, and an allowance of 500 pounds for passengers or mail, 
make the iiiaeliiiie eiiiineiitlv suited for eoiiiiiiereial use. 

t 

Tlie ^Fodel B. B.-l is similar in desi^^ii to the B.-l but somewhat 
smaller, hciiiii powered with the Jlall-Scott Lihcrtv-l. It has a wiii^ 
spread <»f IT) feet () inches, a hii:h speed «»f Sd miles per hour, a land- 
ing >pr((l (if ;; 1 miles per hour, liasoline capacity for three hours at 
liiali sprrd, will clind) :{, iHd feet in ten minutes, and has a passen<r<*i' 
allowance of :.(M) poumN. 'Hiese models have found irreat favor in 
the X.uili\\e-t. the former for heavv commercial work, and tlu^ 
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be launched into the air with full supply of gasoline and bombs. 
This eliminated the long flights necessary without the sea sled equip- 
ment. 

Because of its high speed and seaworthiness, the sea sled is well 
suited to pleasure and commercial uses, and the Boeing Company is 
now developing the territory comprising the western section of the 
United States and Alaska^ and the insular possessions in the Pacific. 

The same interest and patriotism shown by the Boeing organiza- 
tion during the war is now being directed toward the development 
of commercial aviation in all its branches. The high standard of 
workmanship that made Boeing planes notably successful during that 
period will be maintained through future years. 

The Boeing organization — schooled in the exacting requirements 
of war operation — will be available to the commercial user of air- 
craft, while the same undying faith in the future of aeronautics that 
led to the orie:inaI formation of the company will keep it in the 
forefront of aeronautical development. 



CuRTiss Aeroplane and Motok Corporation 



fresident . 
Vice- I'reii iden t 
Vice-I'rfeident 



New York City 



Tvlary and Treasurer . 



J. N. Willys 

, W. \V. MOUNTAIS 

C. M. Kevs 
W. B. Stbatton 

J. E. KEPfKKLEY 
K. W. MOOBK 



G. H. Ci'B 
W. II, Stk; 
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Wasp, link Curtias design and production with two of the greatest 
scientific achievements of the year, both involving United States 
Navy aircraft. 

On the other hand, tlie industrial accomplisliinent, if entirely dif- 
ferent, has l>cen of at least as great a signifieancc. Under the di- 
rection of Cnrtiss Kxecntives the severe battle plane has been trans- 
formed into the upholstered aerial limousine. Tlie machine gun has 
niaile way for the self starter. And Curliss production has put the 
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John N. Willys and Glenn H. Curtiss, the leaders in the Curtiss 
corporations, believed in the immediate practicability of the commer- 
cial airplane. 

OEQAJilZATIOX OF COMMERCIAL AVIATION 

Mr. Curtiss, associated with aviation aiiiee 1004-, flyer of the first 
aeroplane to make a publicly announced flij^ht in the United States, 
and inventor of the hydro-aoroplane and the flying boat, had never 
regarded the airplane as a purely military or exhibition machine. As 
early as 1913 a four passenger flying boat of liis design and con- 
struction had been used by Harold JlcOormick to coninmte between 
Lake Forest and f'liicago. Curtiss ncroplancs liiid carricil mail »f 
early as 1911. In llHl) Ifr. Curtiss turned with full <>iintidi'iic,' to a 
task ill which be lia<l always been interesK'd an<l which now -eciiied 
capable of satisfactory cuiiiplction: the designing nf s|i(riiil types of 
aircraft for practical peace uses. 

ilr. Willys hrongbt to the prohl.'m of i.rganiziitioii for the pniduc- 
tion and marketing .if tlii'sc machines ii iong and successful ex]ierieiicc 
with the automobile indiisirv. 



matter of intereat that these Bcem to have been the first poat-wnr com- 
mercial designs for both marine and land flying put to regular use in 
any country, 

III appearance and |KTforniance tliey announced a new era. 
" Jlakc it safe," and " ilake it comfortable " had been the <lcmand$ 
of the business world. The new Curriss designs paralleled the com- 
fort of the automobile, reduced materially the cost of niwratiou, gave 
new style and staliilily for everyday flying, and Increased the avail- 
able speed of their type. 



liner, Curtisg prospects for commereial flying were remarkably prom- 
ising. Dealers and distributors wore Inisy by early summer at At- 
lantic City, Boston, Los Angeles, San Diego, Chicago, and other 
cities, while the organization of new branch ofHeos proceeded rapidly. 
Abroad a South American mission, composed of 0. W. Webster. 
Lawrence Ia-ou, and Orton Hoover, was active by July demonslrating 
the Curtiss Oriole, SetifiuU, and Wasp, and investigating Sonth 
Aineriean aeroplane markets. 

At this juncture the enmniereial aviation outlook was affected b^ 



to accrue to the industry through the proper preparation for the 
market of tliese planes and motors by some one responsible, and the 
establishment of aeronautical trade on a sound basis, outweighed the 
difficulties to be encountered. 



FOR PEACE TIMK FLYING 

During the summer of 1919 the transfer of a number of planes 

was completed, but it was not until well into the fall that the govern- 
ment property as a whole may be said to have been put at the disposal 
of the Curtiss selling organization. 

These array training planes, for the most past f'lirtiss .T. X.'s, were 
by their design ailii]ite(l to jieaee service. IJiiilf to witli-stLind tlie liard 
kniicks of Iraiiiiiig, they were calculated to nu'ct the wear an<l tear of 
(liiity business or pleasun- s.-rvic.-. Their engines n']n-esenred fiK'l 
ecoiinmv. The .-nst price was ronsiilcriibly lower tiian flial of jiiiv 
othrr li'igb ehi-s iiiat-liiucs put iiiiori the a.'roriautical iturkvt. TJi.^'v 
..tfercd tb.- rrtnniing military aviator an oiiportiiiuiy In nwn and llv 
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flight of surgeon to patient in the same machine by Dr. F. A. Brew- 
ster of Beaver City, Iowa, May 24th, and the intercity flight of Mrs. 
S. E. J. Cox and her son in a Curtiss Oriole from Houston, Texas, 
to New York City, completed October 7th without plane or motor 
difficulty of any sort, are typical of what has been occurring. 

In the Aeronautical Convention tests at Atlantic City in May, 
1919, the Oriole won first prizes for speed and reliability. Partici- 
pating in the New York-Toronto reliability race, August 25th-29th, 
a Curtiss K-6 Oriole, piloted by Roland Rohlfs, took first prize for 
both reliability and speed among civilian types. Second, fourth, 
sixth, and eighth prizes were taken by Curtiss J. N.'s, O. X.-Orioles, 
and a Curtiss-motored J.-l f<^r reliability, and second and third prizes 
for speed bv a ( ■urtiss (). X.-Oriole and a (Curtiss J. N.-4-D. 

IIKST DAILY PASSKN(;K1{-CAKHYIN(; skji\ ick 



Oklahoma, Mississippi, and Tennessee of 1,200 miles of " abso- 
lutely satisfactory " flyinp, and the remarkable pcrforniaiK'e of a 
Seagull piloted by W. II. Blair for the Thompson Airemft Com- 
pany from New York to Detroit via the Hudson, Barge Canal, and 
Great Lakes, — 700 miles in all. 



■cloc'ily distrilmtion in the air current of tlic new tunnel has 
i ail uiipri'et'dented aamracv in the nifasnreinent of wind 



sdiicil ryix's. allowing that the aeroplane has hcen reduced to a problem 
like the railroad hridj^e, and solved in laboratory and faetory pre- 
liniioiirv to its tirst aetual tise. 

■IISTS LOIt Al-HOl'I.AM-: M AiriM AI.S 

Aiinili.T iiiii,, riant ]iarl of <.-ieNlili.- ciiiiimmil nsccl l.v the CnrtijS 
Kn-iii(-,r!,i^ C.TI.oriilion wa- tlio ( lioMii.-il an,l Melallnrsical lie- 

-.■an-li l.al.iioioi V. Hero icM- on w 1. nirtal. " (lo|,,..-- .-olion. ete.. 

wrro .ciniiilirallv i.arrii'.l oiil. Ksari kn.ovlrdj.- wa- niailo |.o»-ililc 

of 111.- .prilitv and lin,,'.- iho |,.Tf..rnia ' orrrv ]iart of tlio aoro- 

plior, TI.I-. ,lio,-krd aaaiii-t ilio stn-r. a- li:^nr,l fnan llio wind 

nniii.-l .laia. inomd a liiali farCor of ,a iVu io ( -nrii.- liinra wliieh 

oai.lr ilaarcoii-irnHioii a- r.-lialilra- ll iaii iiiralli or.vlrd liridRo 



ciiil aviiition. Oiiining at ihp beginning of the first .vcar of peace, 
it slimvcd the sciontific progress which the aeroplane had made dur- 
ing four ;iii«! ji hiilf yejirH of wiir. It also roveiih'd the skill at the 
(li^piisiii of 'I'lic Ciirtiss Companies in conjiinption wilh the naval 
■•niistrn.'t.ifs. '\'\n- N. C.'s wen-, mh-vd. an indvx to tlir chariictcr and 
a.-,-ni,L|,li-! .lit of y\v. Ciirriss. Sine.' his .lrvclo|irJtent of tlie sea- 
plan., in i:i!(i-lllll, llr. Cnrtiss had led ihe world in hvdro-aero- 

pl - ^ni.l living lK.;it-. It w;is >ii;nilirai.l llnil he slmiild he asked to 

,--ini„-nii,. will, -,,VL-niiNenl .■ii.-.-ineers in 11M7 in the .leM,i,-iiing of the 
hii-.-t iuMvirr-iliuii-;iir (-nilt'laiitt for ih.- I'Liiied Siuies Aviation 
Scrvirr .hii-iti^ til,, w.u: and rlie lir-t aemphnir to rros- ihe Atlaiilie. 



in the short time in which they have been in use. 

The HA h;)-dro-aeroplane was another type built 
1919. It had already been given trial flights in tl 
the year, showing a speed of 131 miles per hour 
the fastest rate of travel recorded for a seaplane. 
Curtisa designs were delivered to the United States 
April and July, 191&. 

A number of aeroplanes and flying boats were alsc 
tlie Navy in quantity. A new navy type of flying I 
long distance bomber of 74 foot wing span — w 
quantity between May l7th and August 1st. Betw 
of the Armistice and the end of January, seventeen ] 
boats of 9(1 foot wing span — were also completed. 



PMKNT OK THE WASP 

With the exception of the X. C.'a, however, none of those types 

rejinsented siieli progress in aeronautical design for the purely scien- 
lilir and niilitarv purposes as the Curtiss Wasp mid the Ciirtiss 
Ih.rx.'l. 

CuHLss rxri'TKiv.'s liave alwavs (■imsiih-red -|Hril 11 he the prime 
,liani,l<.ri-ri<' <.f [1,.. a,-roplaiic. ' A. spc.-d nucs <hot i,. 7:.. W. HKI. 
ai..| ,-vn I !'i Miihs an h.nir tlu'v wciv -lill eouviii.T.l. as ilay are I,^ 
(ia;. ll^ai ll,,. limirs ..f aiivnil'! with rr:;ard to vl.«'i(y had h.v no 
niran- l.r-n n-ArUr,\. Ihiriiii: tlif war ih.'V ha. I inilialril wnrl; iipmi 
a ^|M..! |,la]ir i">[h ill tri|i!aiu' and hiplaiir (nvu,. Tlir foniirr hail 
hrrii l,-l,-.i mil ,li,Iv .Mil. mis. Willi Ml.v,— . 1,1H rrtl liriiiriil . .li-ii;lird 
I.. iiMTiMM- ail .ihvailv ivniai-kahir iM.vf.iMiianr,. ,l,.|av,.,| irsls n,, ,1„. 



As Lieut. Ciisalc's altitude was read from a baroftrapli imcorrocted 
fur tciMjienitiire, in awordance with European praetiae, the reading 

fn.iii HoliltV hiirnfrniph of :!4.rH0 feet, as oiilihrated bv the U. S. 
Iiiiiv;iii n\- Shn,<ljr<l-. is t\i<- ..Illy ..lU' whi,-li c-an Im- <-<.iiiimred witli it 
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tors on the sides instead of the front of the fuselage, and enclosure of 
all control wires, cut down head resistance to a remarkable degree. 

W. L. Gilmore, chief aeronautical engineer, is in charge of re- 
search, design, and experimental production. Mr. Gilmore has 
been identified with Mr. Curtiss in the development of many Curtiss 
aeroplanes, and is prominent as a marine engine and boat designer. 

While working as an experimental unit under the direction of the 
Curtiss Aeroplane and Motor Corporation on the problems of peace- 
time aviation, the Curtiss Engineering Corporation plans to con- 
tinue the more strictly scientific development of aeroplanes, hydro- 
aeroplanes, flying boats and aeronautical motors. 

Ill 

The designing of an aerial liner Avhich could be used as the trans- 
portation unit in regular passenger carrying linos had been one of 
the first projects to which Curtiss executives had given their atten- 
tion early in 1010. 

Their eoncej)tion of the practical aeroplane for eonniiercial pas- 
seii<!:er earryiiii:^ was finally nianif(\sted in the plans for an eight pas- 
scniicr machine with an enclosed passenircr eahin and a power plant 
of tlii'ce Curtiss Six motors. Leaving: the factory on July i^lth, it 
soon proved thjit its contrihution to commercial aviation would he 
hiiildy iiiij)ort;n)l. ' Witliout sacriticini:' niiytliinir of tlie comfoi't and 
security wliicli its huilders luid in min<l, it devel<»])ed a ^peed oi 1>0 
miie> jicr liour, )U'ove<l ;in ability to maintain altitude (»n two mo- 
t(»rs :iiid slinwed a eruisinii- radius fi'om "'».">0 to 1T"> miles. 

AN AllMAL T.lMnlSlM, 



The flights o£ September 27th were followed by a niimbcv of 

others. So reliable was the Eagle that it was decided to fly it, to- 
gether with three Curtiss Orioles, to the national capital via Phila- 
delphia. Here it wmihl he possible to make demonstrations with 
both maehines wliieh wonld bring to the attention uf ("ongress and 
(itlier rejn-esentatives i.f the United States as well as of fi)reipii gov- 
ernments, the year's progress in practical aviation. 

On ()el..lier'':^4th. accord ingly, the Eagh. piloted by Bert Acosta. 
h'ft for Washington with three Cnrtiss Orioles and two Cnrtiss 



The Buhgess Company 

Am<ix<: tlic most important propariitions of tlic Amrricjm Navy 
iiirain^t ("iiiiaii ^iiluiiariiioji was tlio conslrm'tinii of a iiiunlx'r of 
aiisliips .if law .losiiia. 'I'li.s,. (' maoliiii.'s arc a.-ka.nvlviliml to 

havr lin II an iiii|iorIaiit triliulioii to naval aoroiiami<is. At tliv 

>ii;iiiiii; lit Ifo Ariiii-livi- in .Niivniili.ir. I'ais, ili,. Harms* Conipanv 
of Mavlilrlirail. .Ma,-a.-lHi,olt-. wa- lai-v .■,aii|ilrliii; a iinmlior ..'f 
,'ar, fur ila-.i- l.all,iun«. 

Tlir war iMivk lit ilai liiirai- (' jiaiiv liail I.tii varl.-f A.iioiia- 

Hilar work ii hail sliaioii-il al.ail IMO N-O ivaiiiina ,o:i|.li - witii 

iciii mK lit .|.ari-. flir ki-l of llir<r iiiauli i In- ami ini of llio air- 
allin ,-al-, «i I uiloloil ill I'lai.I No. I : llio l.r.lllali.ai liliilil. .\ii. 



Tlif company having finished all war contracts, has now closed its 
|iliiiLt awaiting a (lofiiiite government jxilicy with regard to experi- 

nit'ntiil aviation, 

DAYTON WKIGITT ATTiPLAXE COiirANY 

l'!xi:iTTivi: Okfkks, DaytoHj Oliio 

Vhairman if thr. liaard H. E. Tai.bott 



Dayton Wright Airplane Company 197 

The inadequacy of landing fields in this country made necessary 
the design of planes with a greater touring range. The use of un- 
sightly ^^ flying togs " so necessary in open planes with the neces- 
sity of exposure to all sorts of inclement weather prompted Dayton 
Wright engineers to develop the closed airplane. The result has been 
satisfactory and it is the intention of the company to place upon the 



-« f\n/\ J 1 1 



It is of tbe ordinary open type and is designed to cs 
one passenger. This plane was designed primarily 
purposes and is equipped with a Liberty motor. In 
which have been embodied in this craft from the or 
innd design is the placing of the gasoline tank ah< 
instead of between the pilot and the passenger, the 
tlio tank being directly over the landing gear. The 
of action of nine hours in comparison with the usual 
four mid n half hours odapts this plane particularly 
flights. In this plane, the trip from New York to 
uiidtTtakcn without the necessity of stopping for fuel 

Tlie commereial development of the company has 
with their ]Hhlicy on furthering aviation on a sound 
basis. TIic coiiscrvative engineering policies imrsued by the Dayton 
Wrifihl f'.iiiipaiiy during the past year have had the continued supor- 
visii.ii of Orville Wright and C. V. Kettering. 

Iliiiiiiir till' I'list vear, in tuldilioii to the previously described de- 
vrl-ipiiirnt wurk. llie C.viTinni'i.l lias ulix^ed witli tl.<> Diivton \Vv 



v.'iir, ill tul.li 


tioii to till' 


prcviiii. 


II' (iiiviTiniii'iil 


,f iiliiiii, 1 


1 Witll III 

'f -1 i» 


I' iii.iili'l 1). II. 
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11.- 1. ivilli 111.' 


fiillnwill- 
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OENKitAi. Oi'-FicEs, No. .10 Kust 43nd Street, New York City 
Fai Touv A.\i) KNoixKt:]!!^) I >[:i'AiiT.MKNT, Kust Gri.'oiiwieli, 



GratUiatiiig from Yale with degree of A.B. i 
Joliiis Hopkins with decree Ph.D. in 1896, ht 
study o£ aeronautio 
as instructor in pb; 
devoted his spare 
principle, attaining 

lint liis efforts w i 

he was notified that 
resijiii, as (to use t 
self and a laughii 
cracks." 

Faltering for the moment he discontinued hia 
others who had entered the field to out-distance h 
of this particular ]irincipli'. 

Tlic spirit (if aerial flight being strong within liim lie sonii bravely 
e;i-t aside llie pedagogic fetters and entered the aeronautic arena aS 
ii pioDcir, lli'siniiiiig his position at Vale, be in ccinipanv with his 
brnihrr |)..|il-nn.'b<-an ibe praelieal .■nnstni.-tb.ii of airplane-^. 

In 1!M1 K. [■'. (Nillaudfl obtairird itn Anirriean I'lL.r's license 
Willi ilir Wii^lil lirotb.Ts and llu> -ame v.w wnit m Fraii(-r in sludy 
,-ntiriii.nlal iii.li„.d-< ill nni-lm-tioii ;,iid arfiial tlviii-. nl>Iaiiiili- ibe 
Innrli l'il,.r- li,-,.|iM. wirli llir Xi.up..rr i.h.iiM|.Iaiir in Xevviiiber, 



ivhii'h ^1r. Cinllniidct has already ahou'n ua — is the hitehing up of more than one 
nicitor to a single propeller. 

Tlic (ijilliiutlct Knginceriiig Coinpiiiiy intended for consulting en- 

iriiH'ci-idtr wtirk wjis organized in 1!)0S and ro-org:mizt'd iiitij the 
(iailiiiidrt l'.iiii|«Miv ,111,1 iitr„iii ii, liirn into ill,' (i„ll,in,l,'t Aiivraft 
('„i|„,i„li,n, h, l!ii; will, Ah'. J. K, IM.ins,,,,, .li-.. ,ia I'iv»iil,nt mid 

(;,■ ■„! M, ,;,■,■. 

l,i,o,|.ii;i„-,! iii„l, r 111,' liiwa of ill,, .Suit,, of N.'tv York, Jaiiiiarv 

null, li'lT. Ill,' r;i,l,,iv tvii. .■oiiijil, ■1,1,1 mill r,~i,lv foi ii|,iim'V in 

Miiv ,,f |]„' v,,,r, 1,1 «l,i,'l, liiiii. „|„.r,iii„i,i n„r,. st,ii-|,.,l will, 

„i',i,-,-. o,i i,,,i,.i r,,i- f,,i,,- i.iir i„,i,i iiNi,-l,iii,- r,.i- III,' ri,ii,',l ,'it„i,'^ 

Am,. „,„l I,,,, -till h,,'^,',' will, 'I' iiiiB'lii,,,'. f',i' 111,' riiili'il Sim,'- 



lioni in Akron, f)liin, lie rcci'ivcd liis jiriiiiurv cdiipatioii 111 Chi- 
.-Mf:ii. Illinois, ail.] laK-r jitti'iidcd Twvf.inl at Twvfon!, Eiijxlaiid. fin- 

isliiiii: 111. oiluoati It St. Paul's Si-hool. (iartlcn Cit.v. I.onjr Island. 

His lii-i lni>iu.'~s ..xiKri.iicc was ivilli tla- lliamoi.d Hatch Coin- 
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Manager and later was elected Secretary of the Corporation. In 
1001) he managed the Koyal Brusli and Broom Company of Toledo, 
Ohio. Later he spent several years in the Palmetto Fibre Industry in 
Florida. 

As an expert a(*countant and an ard(»nt student of finance and 
business methods, ilr. I^^bherz was given op|M)rtunity in the Gallau- 
det AinM-aft (\)rporation to display his splendid qualifications in the 
installation of an accounting and business system that was highly 
commended l)v United States Government officials who were in touch 

■ 

with the situation during the war. 

John (i. Crawford, vice president and factory manager, is a native 
of Ireland. He was educated in Scotland and in Ireland and became 
assistant engineer and chief engineer resp(»ctively of the old city of 
Dublin electric lighting plant. 

Tn ISD:} he became connected with the Thcmipson-llouston Elec- 
tric Coiiipjinv of Lvnn, ^Inssaclius(»tts, and lijter, went with the Cien- 



l)aiiy at College Point, Long Island, New York. For the L. W. F. 
Company has been particularly active in providing airplanes siiit- 
ali]<! for the transportation nf tho mails, and has developed one of 
till' tir.st all-Anieriean aerial freighters. 

Otto Praeger, Second Assistant Postmaster General, as chief of the 
aerial mail service, desired to increase the scope o£ his department 
when hostilities ceased. The New York-Washington aerial mail 
rinite was operating siieeessfully. The Xew York-Chicago service 
has been begun with e<nial sneeess. Plans for a more extensive serv- 



were working on the problems of developing a strictly commercial 
airplane from the military type of flying macliiric. Tlien there was 
Joseph L. Cato, also a member of the L, W, F. (.■nginecring staff who 
was developing a sinfile seator monoplane with a view to creating 
a popular sporting nin<'liinc having slow landing sp«H-d, qnick get- 
away and ease of control, tog<'tlier with the maxirnnm of inherent 



made to decrease the tendency to nose over on landing. The ma- 
chines were rebalanced and strengthened throughout and a fire ex- 
tinguishing sj'stem installed, protecting both pilot and cargo. 

There has been no acciik'nt with these fiftv rcinodclt'd planes s'mw 
they entered the postal service. A mail compartment holding more 
than 400 pounds of mail was installed in front of the pilot who was 
transferred from the front cockpit to the rear. Additional fuel ea- 
pai'ity increased the cruising time to four hours. 

A military criticism ..f the l)cIIaviland-4 was based on the posi- 
■ tank, which was between the two cockp 



These L. W. F. aerial freighters will carry from 3,000 to 6,000 
pounds cargo. At the time of their construction at tlie plant of the 
L, W. F. Company they were the largest all-American land air- 
planes, and their development marked a new step in aerial trans- 
portation. 

On the long distance flights, such as the New York-Omaha route, 
witli the one stop at Chicago, they carry ^,000 ponnds of mail eaeli. 
On shorter flights, siieh as from New York to liiiffalo, wlien the 
(piantity of necessary fnel is considerably reduced, the hig ships carry 



changed to bear the additional weight and three rudders instead of 
one. 

Captain Jack Foot, cliief test pilot for the L. W. F. Company, was 
most suecossfiil in Wiisliingtoii wlieii lie denn)iisiri\tfd tlic first of 
these rebuilt twin Hull-Scott motort'd inaehines in XovcmlHT, IfH!). 
So satisfactory were tlie testa and exhibition flights that tlin madiinc 
was at onee accepted by the Aerial JIail Service. 

The immediate success of this twin-motored DcHaviland is shown 
by the fiiilnwinfT despatch from the AVashington correspondent of the 



With its record for turning out airplanes of new and practical de- 
sign, or remodeling other macbines according to the dcnr""-^" "* 
the service, the L. W. F. Company is prepared to fill all ordej 
quickest possible period of time. Improved facilities at its 
and exlmnstivc study on the part of the L. W, F. enginei 
made possible the rapid development of aerial freighters, 
chines on wliich officials of the company are depending to 
transportation needs of the future when the saving of time 
the chief essential in American trade and commerce. 

THE GLENN L. MARTIN COMPANY 
Ci.KVELAXii, Ohio, 16800 St. Clair Avenue 

Officers and Dircctorg 

Pri-xiih-Ht and General ilanager Cl-KNS L. MabTIN 

] ife-l'risident t'AKI. N. 08nOB^E 

,•.■,■,■,■,/,),■,/ \V. D. TUKNEB 



of tlie big twin-engined sliip. 

When the cc^isiition of hostilities put an end lo tlic army program, 
part of which ciillcd for a liiFfTC order of ifartiii IJomhi'rs, tlie Air 
Spr\'ice then awarded the Glenn L. Martin {'ompany a coTitraet for 
four of tlie ships to he delivered on eompletion of the six whieli were 
then well under way. The eompletion of this order of ten pliuiea 
for the Army found the 01e\-ehind eoinpanv well started on an order 
of .six mail planes for tlie Aerial ilail Werv'ie<. and at the ten 
of llie injst r>tliee r 
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ability to carry heavy weight and slow landing speed. Mr. Mar- 
tin's organization, which had been building aircraft exclusively for 
eight years, bent to the task and brought out the first all-American 
airplane designed for war purposes, American in conception, de- 
sign and workmanship and built around the 400 horse-power Liberty 
motor, two of which supply the power for the Martin corps d'armee 
plane. The first of these machines was flowTi at the Cleveland plant 
in the latter part of August, 1018, and during September and Octo- 
ber underwent tests at Wilbur Wright Field at Dayton, Ohio. Dur- 
ing these tryouts the plane showed such remarkable performance 
that the armv officers in charo-e of the tests determined to trv it out 
with bombing e(iui])ment and tlie flights undcu* heavy lend wer(^ so 
satisfactory that it was decided to conv(»rt the plane into a niaht 
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No. 8 was accordingly fitted up with gasoline tanks carrying over 
two tons of fuel, sufficient for 1500 miles of flying. This plane was 
to be used in the first attempts to set a genuine transcontinental rec- 
ord, the plans calling for an initial jump from Mineola, Long Island, 
to North Platte, Nebraska, and a similar jump on the second day 
from North Platte to San Francisco. After considerable testing at 
Cleveland and at Dayton everything was in readiness and a non-stop 
flight of G35 miles from Dayton to New York was made in G hours 
and 40 minutes. Unfortunately, two days after its arrival at 
Mineola a hurricane struck the field, wrecking a number of airplanes 
and hangars. The steel hangar in which the transcontinental plane 
was housed, collapsed and the girders, which fell on the ^fartin, dam- 
aged the wings to such an extx^nt that tlie Army had to abandon the 
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the Glciiu L. Martin orgunizatiou to produce comniercirtl aircraft of 
a superior quality. With an eye to the future, the Glenn L, Mar- 
tin Company during the war designed a type of airplane whose gen- 
eral characteristics and qualities were ajinilar to those demanded of 
a commercial airplane. The combination of safety, speed, steadiness, 
strength and controllability so necessary in the corps d'armee and 
bombing type of military planes formed exactly the same combina- 
tion of qualities called for in the airplane of commerce so that the 
ex|)erience gained during the war served to develop the Martin 
Commercial Airplane, In other words the ilnrtin passenger, freight 
and mail carrying airplane is not in any sense of the word an ex|H;'ri- 
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relationslii]) hctwecn ilr. ilartiii and the riiitcd States Army came 
in June, IJHo, when the first piano was made and delivered from 
the ].()s Ani;'eles plant. The following year found increased orders 
and ^Ir. Alartin delivered military planes to hoth the Holland Gov- 
ernment and the Netherlands East India Government. The first 
Martin plane for the United States Army proved a success and the 
relationsliij) between the Martin organization and the Army has 
continued. 

ilr. Martin is a pioneer flyer, having built his first airplane in 
l!)()s and taui»lit himself to flv. Everv vcjir saw a new model, with 
marked inijn-ovements, and with wliieh ilr. ilartin traveled thou- 
sands of ]iiile< — t\w beginning of the dcn'elopment and establish- 
ment of an individual group who have widened and improved the 
types to a lircat d(*gree. 

Mr. Martin bciian, as earlv as IDlii, to surround himself with men 
of iniirkcd ability in their various specialized positions in his com- 
pany, ;nid have cooiH'rated to cari'v out bis ideas for superior aircraft 
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STURTEVANT AEROPLANE COMPANY 



The offices ( 
ill Fraiiiiiighi 
maica Plaiu d 



CompBDy are now located 
been removed from Ja- 



Pretideiit Noble Fo88 

VicePietident Benjamin 8. Fobs 

Treasurer W. EuEBSOM Babbbtt 

Cterk HoBATio Aloch 

Director* 
Noble Kosb E. B. Fbecuan 

Benjamin S. Koss Xeal Rantoul 

W. EHEBSON ItAHHETT GaLEN STDNE 
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THOMAS-MORSE AIRCRAFT CORPORATION 

Main Offick and Plant, South Hill, Ithaca, New York 
Auxiliary Plant, Brindley Street, Ithaca, New York 

President F. L. MoBSE 

Vice-President William T. Thomas 

Treasurer Jerome A. Fried 

Secretary Raymond Ware 

Chief Engineer B. Doi glas Thomas 

Upon the signing of the Armistice, the quantity manufacture of 
airj)hines for war purposivs was (juiekly broui!:ht to a standstill, except 
for the completion of somc^ one hundred planes and a rnunher of 



. i. 
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its light weight-strength characteristics are well suited to machines 
for peace purposes. 

Ati interest in;; sppril comparison was made lictwoen the Thonias- 
Jlorsc typo S,-4-(.' siiijrle-seater advanct^d jiriny training inachinp and 
the jr. B.-'J pnrsnit type. With the 80 horse- power Lclthone enjiine 
in the S.-4-t' machine all ont, makins a speed of a]ipriixiinately ninety- 
seven miles per hour, i( was not Mf to hold the pnrsnit maeliine with 
its .'iOO horse-ium'er llisjiano eiijrine, ihrnttled to approximately ^T. 
per cent, of its maximum jKiwer. 



iHjuipped with two 300 horse-power Hispano-Suiza engines to carry 
fifteen hundred pounds of mail. One of the requirements of the 

eontract was that the niaehines must be capable of eorrviuf; the rp- 
(|uire(I mail load with one engine. To most satisfactorily carrv 
ont this reiiuircmeut, the desi^jn provitled for the two power plants 
in a center nacelle, placed back to back, one driving a traetor pro- 
peller and the other a pusher. This novel arrangcnu-nt was most 
favorably received by the Post Office Aerial ilail committee, as pnv 



Areot and V/eighl»: Wing area, 3G0 sq, ft.; gross weight, 

[imiiiils: iiHeful load, 475 pounds. 
I'oiirr I'lani : One r*Rhone 80 liorse-powor rotary; tractor 

liellcr. 
I'l-rformnnoca: P|>eed, .18-!).-. m. p. Ii. ; climli, GTMO ii. in 10 m 

fli„,.»„i<,««: i-wifith. 20 n. 8 in.; s|,Hn, -.ill (t.; Iu>i«lil, S ft. 
,Im'i» .luI Weighls: Wini; nrra. ^JtHt >.i|. ft.; yr.iss «.'i-)il. 



of production would be reduced to a iiiinimum, which would bu con- 
sistent with durability and efficiency, to carry not less than three 
passengers. The niamifaeturo has been rethiced to simply rebuilding 
machines for individual. 

Our engineering department reports that their plans for the three 
passenger machine are about completed, and we contemplate building 
three or four of those craft at an early date, although we have not 
indicated to the public that we would build any of these machines at 
the present for the market. 

Our ciiginccrinfr department has been held intact, although the 
mill and the assembling department have been tempornrilv diverted 
to other lines, but at auv tiuie when the nirplauf^ Inisiness iustitics 
it and shows s..iiic sii,nis oV stid.ility, our entire pimit .-uld !><■ hroiiirht 
baek to its full e;ipiicitv. 

For .juiti- ii few iiiiiutbs after ihe Armi^U.'.- wa< r-i-n.'d, we cu- 
tiuurd to the eoiupletioii of our .-ontract with the (iovrnimrnt. but 
sirx-e the (-..itipletioii of this (■<)iitra<.-t, we have uoi h.iili any new 
eompl.'teinaehines. 

When the Aniiistiec w;is si;;ue,|. we a-ain i.laee<l in nnenilinn our 



iin iiitt'i'fereiice with oporatioiis at any time. 

JIaiiufacIiiriiifr on a siuiill scale will l>o carried on in tlio Experi- 
mental I>r[»iirtnLent at Xew IJrnnawick until tlie new fjictorv is 
cunipleted. 

After the sifrniiii;- nf the Arniistico a period of approxinnilely six 
months wji.s taken for tlie completion of the corporjitinn's govcriunrnt 
contracts. Since that time a small amount of experimental work has 
Iieeii carried on for hoth thi; Army and Navy Dc|)artmeiits ami at 



Type " H " Wright Ilispauo motor. 

The Ordnance Scout was built in response to the request of the 
Will- Dcpjirtiiieiit for !in ultra hlpli speed single seuter niaeliine. The 

perfiivTiumee lias IiiH'II excejUionally ]iif;h. As it was developed for 
tlie Air SiTvice, the e.\;iet lignns are not avaihihlc. It i.-i etjuipped 
witli a ■■'.no horsc-]io\ver Tviie "II"' Wrii-ht nispann. 

■[■he V.I-:.-7. ..r Voimht'lSlnehird. wns'esp.H'ially developed as an 
advan.-i.l Iniinini;' nia.-iiine for tlic Air Scrviee. It has shown very 
iniirkcd ahiHty for a niacliiric dc>ij!:ned fnr a 150 horse-power motor 
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Xew attitude record cstRMiBlxNl by Captain T^ng. R. A. ¥., 
nt l|is«'icli, KiiKlaiid. nitli imWiitfr. Attitiute of 30,500 
f(«t rearhiHl linnniriHlly. 

Transcnntinrnlat I'alhfinilivg Tour. Four armv furtifB 
.l.\.-4-n (Ilixnnno-Siii^H) iiir|>liiiLp:< i'.>mi>1fti! 4,0(MI mite 
llj;;lit ill r>ll living; Injurs. At'iinl iiliiitot^rnpliH ami maps 
t.ik.'N :iii<l ■.\rv\»\ Muiil n.iiU-s uikI landing' M<-l<ls »el.-i't<-d. 
I,-orl.;nn,ii I; A.,/ ll,^r. liiilci Stal,-s N.ival diiif-il.li? VI 



bdlancc from Far Itoekaway, J.ong Islanii, to St. Luke's Hob- 

pital, New York City. 

I'tt) mile radio Ulephnnc conccrmliiin. RwitIbij- of Navy 

naiiiclH talks to pilot in HcanlHiK' in Mitjlil- 

,1 ll.U.-i airplams rross Sir.ra .Wcni/n im.iiiilaiiis at alti- 

til'lc ..f 14.(HH) U-v[. Itviii;; fn.m MjUUcr Vk-U. Sacrainento. 

[,, ( aiMHi thy. Nr.viula. in XT} niiiiiil,'^, as c.iiiiiinitil with 

l)iii,v.(//.~ I; l-^iris. M. l;i.M,.| i-i.v.T< aii|ir.i\iiti;ito ilistaiioe 



riif,l,l '■: 



.Martin Knmber tlieti GuO miles in 7 himrs and 55 minutes com- 

tleting round trip Hight from Macon, llcoryia, lo Waehingtan. 
nited Stutra Naval Maerhi fivin}; liont pBtaliliitbPH altitude 
rvcord of 1I),80D fert in 15 minutes at Hampton Koada, Vir- 
j;inia, ivitli one passPUgiT. 
lliTiiiiiu nmi'liiiii' l\\f» from Kcrllti U> Sl.irkluilrii. r>70 niilcH, in 

Fri'iu'li 'iiia(]Mi.|. Ilj,- li^ili mil,.-; fr.>in Piiris I.. r..p.'iilinb'on in 

S lllllir:.. 

Ninv"- Uw biilln,.!, ,-.,.,■ ..„„ U\ l.Lrii(..iN..il 1'. U. Collins. 

Niu\-- (■...-. .liriyiMr M;.,„a\.Mn k..s rr.urd Mi-lit of l.llr. 

m]U< finiii Mniiiank i-u>i.t. l...^,- \~U,„\. <<. Si. .I,.lii»^, Ni-w- 
l< ai^nid. ill -2:} \,.;n:. „m[ III llliMlll<'^ .in lir:.t li'^ ..I' Tniiia- 



i-omukte fir«t i 
hours and 57 n 
l!-:U. Inryi'st ol 
N.C. liiTui's nMi< 
.\e«- York Citv- 


■ llr 
■Ull> 


>top 

ili^f 


Fir«l rr„nK-A'll 


)ia< 




larui Itliii'l,inl 1 


lilT 


froi 



Atlantic 


Ocean i 


niws for 


50 hour 
lying (1. 


]{-:[4 Ian 
■iiniplHi'il 


i.l> «l }! 



ituiepfnacHi .-ttr tierrtcr. >>enaii>r -> 

prrate a Drpartmrnt of Arronaiilica. which is referred to 

fommiltre on Mililarv affair*. 

lntrninlioHal Ainmil Hj-i-mili-m. Amslrnhni. Holland. 



Aupni^t It) Lieutenant De Bissia flies from Buenos Aires to Asuncion 

nnd return. 1,300 miles, in Bristol airplane. 

Au^^iLsl IS I'ngland In ilnimarL: Major ¥. (Iron with 7 piissengers in 

Hunilley-l'Hf:!.' mafliine, tiles from l.uiidtin to <.'o|>i.'nliagen, U40 



trip of 2,500 miles, stopping nt (.'onslantinople and Istria 
nesr Alaracillea, lilting a French service plane. 
Holland to Etigland. VirkcrH-Viniy comnienial maehine 
Hitli 8 iiassenjii-rs inukcs trLji from Amstprdam to Hounslow 

IfmJio I.I-I.' Airi.Uin,- 2,mi() h->-i up ^riuU la.li.i to siilmierKed 
-nliini.iin,.. 'IV^t i, iiiiii],- iil V\~\„;< [sliiii<l- 
li,.^ln„ I; l-flm-.. Lirulniillil- Su.vv ,„i.i nii/jTH'e of the 



Long Island, from Houston, Texas, with Mm. tSrymollr K. J. 

Cox and her nine year old son, Seymour, as pagHengers, es- 

tablisliing a new record for a trosB country airplane Ilight 

by eivilianH. 
Oilober 8-30 aW York to San Francisco airplane reliabilitii test. Race 

under auspices of Amcrienn Flying (luh. 
October 14 Air mail in Coioinbia {Snutk Amfrica). l^x|MTinieiital aerial 

mail service starts lietwcen Barraniiuilla mid Puprtu, Co- 



>1»'r 14 




Fr. 


mee to Aualralia fli/jlil. Itegv 






Fr. 


cnHi pilot ill Frcurl. biplan.-. 


U-IVp. 


, 10 


1.0 


ndon to Aii»lralia. I1/,00 mih 



cw ttpopd rrt^ord fnim \VaBliiM<!ti>ii, DUtrii't of CoIumliiB, to 
Iflmont Prtrk, Tinip. I liiiuv, ;n inimitrs. Distance llown. 



Chronology op Aeronautics 259 

NC-4 Trans-Atlantic Flight 

(May 16th-31st) 

At the close of the war the United States Navy laid its plans for 
an attempt to fly to Europe, to be made early in 1019. Route, sea- 
planes, commanders, fuel and auxiliary service were carefully dis- 
cussed in Washiujccton. The extensive organization whicli character- 
ized the N.C. Flight, (the letters X.C. stand for Navy-Curtiss) the 
deveh pment of the Xavy-Curtiss flyinir boats, and the selection of the 
Xinvfoundland-Azores-Lisbon-Plvmouth route resulted from these 
Washinirton conferences. Th(^ Chief features of the organization 
were goveriinuMit weatlicr reports, the extensive use of radio equip- 
ment, the assiiiiiinii' of uoverniiient destrovers to act as tenders, and 
the establisliiiii:- ot" a line of (h'sti'overs reaeliinii" from Trepassey, 

A' i" 11.1 . I r 1 1 » - ^ 1 



lay 20tli, \mit nii al..llf. 
■iiiiiil-ri>iriiiiiiiH]cT ]{fii(l f.>ini»k'fed the first 
Icciiri iti ill! Amcvicjiii-I.iiilt Ityiiifr hnut with 
s lifst till.! in liis i.Hi.'iiil rrjHirt to Com- 
, tin- ruTiiiiiiiii'liiiir otiiccr of tlio X.O. sea- 

l-('(iiiirii;iriilM- liiM<l's ^Inl■y at Tropasscy 

-s^y ,it !).:l^l I May l.-llil aii.l i.n.'e npain llip X.C. 



. )iir I'li-Hri'd in If.- «f llixl i^lun.l. Itoiiiidrd Fayal and 
i;:1i1 tiilxliikni for lli.ria in llii- lliii'k tviMtliiT. Vvo took 
mrlod III.' ii.'M iLiinl iiiii) laudra n.'»r ilit' Coliiniliia ofT 



M.'iin»liil(^ the 
ill. ,if lln' \,C.-;t, 



One rather hard porpoise was made in getting away. This caused one gimbal 
of the tiuvigator'i) compass to jump uut, causing an error of T to R degrees, 
althougli it was nut noticed until sometime later. The first destroyer was pieked 
up apparently in its proper place, but it must have lieen out of position to the 
aouthwnrd. Number 2 moh passed 10 or 12 niilea to the nurlli o( us and only the 
amoks sighted. Numlier 3 nas not seen at all. Headed on a more northerly 
course, and with the aid of the radio compass, picked up number 4 on the port 
bow. All the remaining destroyers were sighted. 

Visibility varied from about 5 miles to 15 to 20 miles. At 1 ; 02 it was neces- 
sary to head 40° to the left of course to pass around a rain squall, but the next 
destroyer was later found without diHieulty. At 2 : 44 passed bcCtveen two heavy 
rain si|iui11k. At 7 : 30 sighteil Cape Koi'a, and psHsing over the lower Tagiis, we 
landed iit 8; 01 in LIsIhiu Tlarlior. ami ^cured to a bnuy. 

Left l.iiilKUi fur I'IvniouIIi. Kn;:hiiid. iit .'>: 2I> on May :t(H1i. Circleil over the 
eity lii'f.ire i^lnrtiu^' uul. Destroyers lunl b.i'ii pliicd belwt-eM Clip,' lt.>.^> iiii<l 
<'iipi' l*'iiii.-(erre al .'ill itiile liitcrMiU. In iiiile-. i.lY ^bllle. Uciillii-r piirlly chiiidy. 



The winds were favorable all the way — northwest and at times 
southwest. The engines ran well with the exception that one exhaust 
pi|)e blew off and made the pilot very deaf. 

The Hight must he regarded as a splendid demonstration of Lieu- 
tenant l^rown's ability as a navigator. The voyage ended exaetly 
where IJrnwn said it shonld. 

The prize of .$,".0,000 offered hy the London Dathf Mail was divided 
between Aleoek and llrowii. 

Speei Heat ions of tlie Trans-Atlantic Viekers-Vimy Tlolls are: 
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favorable for the crossing, but soon strong head winds were encoun- 
tered and these the airship had to fight all the way to Newfoundland, 
which was sighted 59 hours .after the start. During this portion of 
the passage the airship flew at altitudes varying from 400 to 7,000 
feet. On shaping her course down the coast from Newfoundland, 
the R-34 ran into violent thunder storms, with winds at 50 miles 
per hour, which slowed down her progress considerably. The fuel 
vsui)[;ly was getting low and the commander considered the advisability 
of making Boston and sent out radio calls for assistance. Shortly 
afterwards, however, the wind veered and enabled the R-34 to reach 
Koosevelt Field unassisted. There, Siiuadron Leader Pritchard, 
Executive Officer of the lv-'34 jum])ed overboard bv parachute from 



tenant-Colonel Ji. S. Hartz, «)nimondinp, with Lieutenant E. E. 
Harmon, assistant pilot, and M. S, E., S, .T. Harding and J. Dobias, 
nu'cliaiiic, started in a Glenn L. Slartiii Bomber from Boiling 
Field, Wasliingtiin, Distviet of Cohinihiji, and made a complete cir- 
enit of the T'nited States, a distanee of 0,S:i-! mile*. 

Colonel ITartz took a rim around the eonntry route, wliifli traversed 
tliirty-oiie states and required liim to eniss tlie continent twice. He 
passed over or near OTi cities, 2!) national forest reservations, Sfi 
nKUUitain ranijc-* and mountains, portions i>f 48 oeeans, gulfs, bays. 



.Vi w Vih;k '1'<u;iinT(. Aihim.ank Kai k ami IIaxiiicap Coxtest 
( Aiijiiist L>.-iili :l(iilii 

Till \,.w V,,ik 'roi 1,1 mill run™ ra,-,'. .■oii.liinril l.v tli.' Aiiicri- 

i-m riviii:: I -hill was llii> lii;!!;.',! aiTiniaiiliaal >]«iili]is c-vi-iit in the 

Fiflii-ii aiviliaii ami Tliiilv-si-viii aniiv airplain- of ,v .liUmnit 

iiril, ('niili--talir< wrrr nrniiiiini In siavt I'nnii citlirr 
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-- — - 

Span (all planes) 31 feet 11 inches. Chord (all planes) 42 inches 
gap (between upper and middle planes) 42 inches gap (between 
middle and lower planes) 35% e inches. Wing areas, upper wings 
112.0 square feet, middle wings 87.71 square feet, lower wings 87.71 
square feet. Net weight machine empty 1,825 pounds, gross weight 
machine and load 2,901 pounds. Useful load 1,076 pounds. Fuel 
400 pounds, oil 45 pounds. Performance: speed, maximum, hori- 
zontal flight 163 miles per hour, speed minimum horizontal flight 58 
miles per hour. Climbing speed 15,000 feet in 10 minutes. Maxi- 
mum range at economic speed 550 miles. 

The Transcontinental Contest 

The greatest aerial contest in history under the direction of the 
War Department and the American Flying Club was begun on the 
morning of October 8th, when sixty-four airplanes, of all types, 
started on the trip which required them to cross the continent twice, 
New York to San Francisco, a distance of 5,402 miles. 

The planes left from the Atlantic and Pacific coasts simultane- 
ously ; forty-nine taking off at New York and fifteen at San Francisco. 
Lieutenant B. W. Maynard, winner of the Toronto-New York race, 
gained the lead during the early stages of the race, maintaining it to 
the end, thus winning the contest for elapsed time, in nine days, four 
hours, twenty-six minutes and five seconds. His nearest competitor, 
Captain J. O. Donaldson, finished the round trip in nine days, twenty- 
one hours, five minutes and twelve seconds. Captain L. H. Smith 
was third, having taken ejeven days, two hours, fifty-one minutes 
and twelve seconds to make the 5,400 miles. 

In the contest for actual flying time, Lieutenant Alexander Pear- 
son was declared the winner, his time being forty-eight hours,. four- 
teen minutes and eight seconds. Lieutenant L. H. Smith was second, 
it having taken him fifty-four hours, fourteen minutes and thirteen 
seconds to make the double crossing. Third place was won by Lieu- 
tenant L. S. Worth ington, who made the round trip in fifty-four 
hours, twenty-one minutes and fifty-five seconds. 

The order of finish allowing for handicaps was: Pearson, May- 
nard, Hartney, Smith, Worthington, Donaldson, Manzelman and 
Reynolds. 

The purpose of the race was to demonstrate the despatch with 
which battle planes could be flown from coast to coast ; to compile data 
which would assist in determining the reliability and general fitness 



hiii.^ ..r i.'.Jiif-' 

nn'tn-,! l.v III,. Ilii 



(■;l-al,. til lliivr sll.l, ciiriTtions 

is sill"- A, -.liiip 1,1 III,, n-- 

iiilariN. iifi.i- ill,- iii-trmimit lia,l 
,,|i,-li.,il nil ,,lli,-i;il altiliiil,, ,.f :14.- 



The Transcontinental Contest 

The greatest aerial contest in history iindor the direction of the 
War Department and the American Flying Chih was hegun on the 
mornin/f of Oetobcr Sth, when sixty-fonr airplanes, of all types, 
started on the trip whieli reijnired them to cro^s the continent twice, 



fiftocn fcot : at the highest, Wolcott, Wyominfr. fi,623 feet. Time 
nli!iiijrf<l at novcland. North Platte and Salt Lake City. 

Tlie eontnstants covered a total of 124,777 miles, a preat many 
liTiU's iiiiilcr a<]verse weatlier roiiditiniis. T)ie raoe served to lay out 
lli'' lir-[ rraii^c'iintiiieutal air route, with slops at not more than ISO 
Tiiil.- apart. It nls.i jiroved tlie uee.ssitv of weather rcjwt^ Hlld 
..tlKT i(M!.niv,l,,-i.-nl i,ifnnnali..i. for pilots ,.n eros- eoiintrv fli-hts. 
Miuli vahii^.l!- te.-hiiieal information wii^ ohlaine.l. wliic-h would 
],:n:- ],•:■„ i i„|M.-,il,le ti> tr-t ill ativ other way. 

A ill^|>;iiM>-Siii/.a ciLi^iiie was the otiIv inntur to make the eomplete 
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ber 23rd. Thence he continued east until he reached Rangoon, turn- 
ing southward at that city, making a number of stops along the 
Malay Peninsula and in the Islands of Oceanica. He arrived at 
Bima, on Sunbawa Island, near Java, December 8th, and flew across 
the channel to Port Darwin, near the northern-most tip of Australia, 
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In addilii'ii to the "'star insignia" I'nited States aircraft bear on the rudder 
three eqnallj ivide vertical liands — red, tehile and blue. 

X<i provision exinlK in the form of n law for the marking of United Stat«H 
iivili;iTi ;iii.r:ift, ■Ihc natiormlity niaik iis^ijineii lo the ( nited Slates hj- the 
Int.niiitii.iial Air Novi^iation Convention iH tlie letter - N.- (St-c Chapter IV). 
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antColonei. H. M. HtcKAH Chief of Group 

A. J. Clayton .Icti'n^ Auulant to Chief 

3. I, Moose Collection DuHtion 

<AST C. H. UoLAN, Jb Library Divition 

SANT T. J. RciWE .HepnuIucU'in Uir 

KftNtsT Jones UUHrnunnU.m IHi- 

V- A. J. Clayton l^pirial Uh- 
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CoMMANDEB L. H. Maxfield — Assistant Lighter-than-Air Division — Naval 

Aviator. 
CoMMANDEB W. G. Child — Liaison — Naval Aviator. 
LisuTENANT-CoMMANDEB R. £. Bybd — Naval Aviator. 
Lieutenant J. S. Fulton, Jb. — 
Lieutenant (jg) L. B. Avebill — 
Operating Forces 

Lieutenant-Commandeb H. C. Van Valzah — Naval Aviator. 
Inspection and Survey 
Test Board 
Lieutenant-Commandeb V. C. Gbxtfin — Naval Aviator. 



. _ ^ ." 
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Name 

RiCKEN BACKER, EdW. V., 

Columbus, Ohio. 
♦Luke, Frank, 

Phoenix, Arizona. 
Vaughn, George, A., 

Brooklyn, N. Y. 
*KiNDLEY, Field E., 

Gravette, Ark. 
Springs, Elliott, \V., 

Lancaster, So. Carolina. 
Landis, Reed G., 

Chicago, 111. 
•Putnam, David E., 





Last 










Forma- 


Air- 


Bal- 




Rank 


tion 


planes 


loons 


Total 


Captain 


94 


21 


4 


25 


2nd Lieut. 


27 


4 


14 


18 


Ist Lieut. 


17 


12 


1 


13 


Captain 


148 


12 


• ■ 


12 


Captain 


148 


12 


• • 


12 


Captain 


25 


9 


1 


10 


Ist Lieut. 


139 


10 


• • 


10 



W *./-»*-» L' 1 « r»»» \Toao 
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Name 
Healy, James A., 

Jersey City, N. J. 
KxowLES, James, 

Cambridge, Mass. 
Luff, Frederick E., 

Cleveland, Ohio. 
O'Neill, Ralph A., 

Noj^ales, Ariz. 
Owens, J. Sidney, 

Baltimore County, Md. 
Ralston, Orville A., 

Lincoln, Nebraska. 
Strahm. Victor II., 

Kvan*4fnn Til 



Rank 
Captain 


Last 
Forma- 
tion 
147 


Air- 
planes 
5 


Bal- 
loons 

m • 


Total 
5 


let Lieut. 


95 


5 


m m 


5 


Ist Lieut. 


25 


3 


2 


5 


let Lieut. 


147 


5 


• • 


5 


2nd Lieut. 


139 


5 


• • 


5 


Ist Lieut. 


148 


5 


• • 


5 


Major 


91 


5 


.. 


5 



(■hristo|ili,T \V.. Ciiptain; Frsnk, Willinin F., lat Licuteaanti Frost, John, Ist 
i.ii'Ulciiiiiit : I'liiloiv, (iriiTpe Willnrd, Ist Lieutrnant. 

(Jill liinl. I!in(lli\v I,. 1st l.ii'iitpnHnt : (Ji'orfiP, Harold TT.. 1st Liputenant; Giroux, 
Ijii.-r \., M !.i.Lii,.|,iiiil; Cni'ltlcr. H.irol.l Erm-«t. 2ii.l I.iciltOIiiinl : floldtlnvathe, 

i; -,. \., Ul l.i.'ul.Tiiim : Unird. Alfini A., 1^1 l.ii.ii(..iiiiTit ; Cnivdine, Fml C. 



i«Ml: TIartiioy. 


li'II, Elmrr K.. 


,>1aill: Tlun.ltT. 
Ill v.. Ist l.iou- 


.. ^nil T.ipiiti'll- 
\-x l.i.>iiU.n,iiit: 


■.il.^imi.t: Tlmi- 
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Llewellyn, Frank A., Ist Lieutenant; Lowe, William O., 2nd Lieutenant; Lowry, 
Francis B., 2nd Lieutenant; Luke, Frank, Jr., 2nd Lieutenant. 

Mac Arthur, John, 2nd Lieutenant; MacBrayne, VVinfred C, Ist Lieutenant; 
McClendon, Joel H., Ist Lieutenant; McDermott, Cleveland W., 2nd Lieutenant; 
McDevitt, James A., 1st Lieutenant; McDougall, Harry O., 1st Lieutenant; 
McKay, Elmer K., 2nd Lieutenant; McKay, James R., 1st Lieutenant; McMurry, 
Ora R., 1st Lieutenant; Manning, James F., Jr., 1st Lieutenant; Maughan, 
Russell L., 1st Lieutenant; Meissner, James A., 1st Lieutenant; Michener, John il. 
1st Lieutenant; Mitchell, William, Brigadier-General; Mitchell, John, Captain; 
Moore, Edw. Russell, 1st Lieutenant; Morris, Edw. M., 2nd Lieutenant; Morse, 
Guy E., 2nd Lieutenant; Myers, Oscar B., 1st Lieutenant. 

Neel, Roland H., 2nd Lieutenant; Neibling, Harlow P., 1st Lieutenant; Nicholls, 
Harold O., Sergeant, 1st Class; Nixon, George R., Ist Lieutenant; Xorris, Sigbert 
A. G., 2nd Lieutenant; Norton, Fred W., Ist Lieutenant; Noyes, Stephon H., 1st 
Lieutenant; Nutt, Alan, Ist Lieutenant. 

O'Donnell, Paul J., 2nd Lieutenant; O'Neil, Ralph A., 2nd Lieutenant; Orr, 



I."* 1... IX T : i 



uiMiniiy. lira K., lat LiPUtenant; .llPiHaner, JHnu's A., 1st Lieutenant. 

)'.N"fil. Hnli'li A,, 2rd LieutcnHiit. 

I'atttTsim, Alfri^J B., lat Lieutenant; Peterson. Dnvid McK.. Captain: Porter, 

iiM. I'lillmiiii, 2m(1 Lieutenant; Preslan, Tili-n A., ind Lieuti-nant. 

Ili'viiolri-. .Inhn X., ^rnii>r; Hevni.l.iM. rfrarlnn H., (Hiit.iin: Riekenbaoker, 



. M;lM-tl M., Miij,. 
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Howard C, Ist Lieutenant; Landis, Reed G., Ist Lieutenant; Luflf, F. E., Ist 
Lieutenant; Springs, Elliott W., Ist Lieutenant; Tipton, W. D., Ist Lieutenant; 
Vaughn, George A., 1st Lieutenant. 

French Decorations 
Commander of the Legion of Honor 
^Menolier, Chas. T., Major General; Patrick, Mason M., Major General; Mitchell, 
William, Brigadier General. 

Officer of the Legion of Honor 
Dunwoody, Halsey. Colonel; Thaw, William, Lieutenant-Colonel. 

Knight of the Legion of Honor 
Gorrell, Edgar S.. Colonel; Butterfield, A. D., Lieutenant-Colonel; Hartney, 
Harold E., Lieutenant-Colonel; Brereton, Lewis IL, Lieutenant-Colonel; Soubiran, 
Kobort, Major; Biddlc, Chas. .1., Captain; Buford, Edward, Captain; Hall, 
.Fames Norman, Captain; Morton, Captain; Rockwell, Robert, Captain; 
Baer, Paul I'rnnk, 1st Lieutenant: Cassady, Thomas (i., 1st Lieutenant: Miller, 
('. L.. 1st Liiuleiiant : Putnam. l)a\i(l. 1st Lieutenant: Tillman, F. A., 1st Lieu- 
tenant: Tuiner, (i. W . F.vans, l>t Lieutenant. 
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Lieutenant; Dolan, Chas. H., Jr., Ist Lieutenant; Dugan, William E., Ist Lieu- 
tenant. 

Italian Decorations 
Gold Medal of Valor 
Coleman, De Witt, Ist Lieutenant. 

Silver Medal of Valor 
llartney, Harold E., Lieutenant-Colonel; Bahl, James L., 1st Lieutenant. 

Officer of the Croicn of Italy 
Glendinning, Robert, >fajor. 

Knight of the Crotrn of Italy 
Fleishman, Charles M., Captain ; Maquire, Frank H., Captain ; Bonpfiorno, 

Philip, Captain; Spalding, Albert, Ist Lieutenant; Kiel, O. B., Captain (M. C.) 

/kit \. . 1 \ 



f Teciisolooy 



Lafayette, Indiana. 
Pasadena. Caljfnrnia. 
Tufts. MntiRHchiiHetta. 



(A) Penfosmance and Cost 



mid iflLH una isie mis-io 

icm ,, .1!-12.S()0.ri<> S3:t,KI.->,!H) .'(!41.ili7.(i:i !fl42,:|n4.7(l $I(10,1HH.32 



telephony, aeronautical instrumentation, etc. 

Aerial Postage Rates 

Tiip use fif distinrtive ai'Hal mail elampa are no longer necessary and mail 
iiiafliT fur ilespHldi by wirplane is trfBted in tlie same manner a^ titliiT Hrst- 
clitss mail itnd siilijei-t lo tlii> same rates of postawe and ecn<iiti<)ns c.wjrt that 
nil artiele may lie dc^patclicd by airplane uhicli exeecdi) 30 inrlicii in length and 
jlirtli (■omliincd. Senders may arran(;t with ])ORtmasler[) Ui liave letters dcs- 
palelied by aerial mail. Tlie main function of the .\erial Mail Service in to ad- 
vance tlie jircalest quantities of maiU lietwecu such Boln'tcd [HiiiLls as may war- 
rant the operatiiin of Uiia fipceial service. 

When the aerial mail was lirst csla1ilishe<l, a|>ccia1 xlnnipK ncrc ismied and the 



utility of prubleniH affrefd upon. These Biibeomniittees are com- 
eif n[i(>i'iHUy appointed repreiieiitBtivpB of the Army and Navy Air 

ii" llii' I'lunmitli-e hohls itwif hI tlie siTvii'e of any department or 
iiiiviniiiirTit inlerenlvil iti neroiiHUli.'s f..r \\ii- fiiriii»lii(iR nf informa- 



63 Montgomerj' Taylor Field Army 

ARIZONA lAR) 
40 TncHon Municipal 



f'Al.TFORXiA iCA) 



Front 
Coroijiercifll Ae. C. of 
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City 
College Park 



Bedford 
Taunton 

•21 Battle Creek 
;U Detroit 



Name of Field Type Remarks 

MARYLAND (MD) (Continued) 
Air Mail Field Post Office 50 acres. On B. 

&0. R. R., 71/2 
mi. N.E. Wash- 
ington, D.C., 
Post Office 

MASSACHUSETTS (MS) 
Curtiss Flying Field Commercial Curtiss Aero 

Corp'n. 
King Flying Field Municipal 1288' x 774' 

MICHIGAN (MI) 
Camp Custer Army 

Municipal 5280' x 2G40' 



iul E\i:!e1lpnt Field 
iiil 

liaO'xSOO' 



Cleveland Post 
Offiec 
7 Cleveland Glenn Marlin Field Commercial L almped :m:w 

X 30(1' K\V 
and I. ton' X 
200' N-S. S mi- 
KE of Cleve- 
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immediate establishment of a nation-wide system of aerial stations and terminals. 

The numbers at the left-hand side of this landing field list are those which 
have been assigned by the Army Air Service in connection with the national 
system of city numbering; under this system all municipalities of 2,000 popula- 
tion or over have been assigned numbers in accordance with a definite geographical 
program. The work of numbering cities of all the states in the Union has not 
as yet been completed. 

Every state is being given a letter symbol. Anniston, Alabama, is thus known 
to the air tourist as AL-72, and so on. 

Landing Fields 

ALABAMA (AL) 
A'o. City Xante of Field Type Remarks 



Emergency 

Emergency 300' x BOO' 

Emergi'ncy (J(H)' x 15(10' 
Emergency 

EmerjiiTiry HHW' x rMV 

Kniergcncy l-illO' x 3000' 

Kmergi'ncy 1 2(10' \ TOO' ; 



3a Breeee 

Brown Blown 

Caberry 
0;t Carlinville 
37 Carlyle 
02 Carrolltun 



ilt<? 



5(i Caf 



Emergency % mile 

Emergency 1200' x 000' 

Emergency 500' x 2500' 

Emergency 1 100' x 1300' 

Emergency 1200' x 400' 

Emergency I2IW x 600' 

Emergency <iOO' x 1200' 

Emergency 1300' x 1300' 



Emergency 1320' x 1320' 

Emergency 1300' x 2000' 
Emergency 

Emerf^ency 600' i 800' 

Kmorj^ncy 1200' x 1200' 

Emerfjency 40 acres 

Emeruency 2000' x 2000' 

Kni.T;rpn.>y T500' .\ 1500' 

KnirTyency 1 300' x 600' 



]Cinerf^ncy 80 



Cluli 

1000' X lOOO' 
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No, City 

Peoria 
Percy 

Pierron 
18 Pinkneyville 
128 Pontiac 
147 Princeton 
Hamsey 
Hobinson 
202 Rockford 
145 Rock Island 



Name of Field 
Fair Grounds 



Poor Farm 



Drill Grounds 
Framing 



Type 
Emergency 
Emergency 

Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 



au 



T»„„-1 TJ^.-,_ 



Remarks 
3960' long 
1500' X 900'; 
Alfalfa field 
1500' X 400' 
1500' X 800' 
1800' X 1800' 
1800' X 1800' 
2000' X 1200' 
600' X 600' 
2500' X 2500' 

1 nr\f\f „ t cn\f\i 



Kmerpency IflOO' x 800' 



23 Fredonia Fair Grounds Emer^ncj 

84 noodland Emergency 2400' x 2400' 

Hiawatha Race Track Emergency 700' \ 1000' 

*^idc K. m 

46 lola Emcrpcney 1700' x 1400' 
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2Co. 


City 


Kame of Field 




Type 


Remarks 






KENTUCKY (KY) 


{Continued) 






Morganfield 






Emergency 






Paducah 






Emergency 






West Point 


Godman Field 




Emergency 






Winge 


LOUISIANA 


(LA) 


Emergency 






Alexandria 


Camp Beauregard 




Emergency 


Army Post 




Baton Rouge 






Emergency 




31 


Crowley 

Harrisonburg 

Kinder 






Emergency 
Emergency 
Emergency 




56 


Lake Providence 




Emergency 






Matchitoches 






Emergency 




6 


Minden 






Emergency 




32 


Monroe 






Emergency 




79 


New Orleans 


Race Track 




Emergency 


Oval 


39 


Opelousas 






Emergency 




2 


Shreveport 
Tallulah 


Fair Grounds 




Emergency 
Emergency 


Race track 






MAINE (ME) 






38 


Augusta 






Emergency 




34 


Lewiston 






Emergency 




82 


Old Town 


Bachelder's Field 




Emergency 


600' X 2000' 


16 


Portland 


MARYLAND 


(MD) 


Emergency 




27 


Baltimore 


Pimlico Race Track 




Emergency 






Baltimore 


Clifton Park 




Emergency 






Camp Meade 






Emergency 






Chase 






Emergency 






Elk Mill 






Emergency 


2100' X 400' 
about 75 acres 


40 


Havre de Grace 


1 




Emergency 




18 


Laurel 






Emergency 




42 


Northeast 
Sparrows Point 






Emergency 
Emergency 








MASSACHUSE1T8 (MS) 






Ashburnham 






Emergency 






Boston 


Franklin 




Emergency 






Beverly 






Emergency 






Boxford 






Emergency 






Cambridge 






Emergency 






Deerfleld 






Emergency 






Essex 


Race Track 




Emergency 






Falmouth 






Emergency 






Grafton 






Emergency 






Hamilton 






Emergency 






Hudson 






Emergency 






Marlboro 






Emergency 





Worceater R&ce IVack Emergency 

Wcyland Emergen cj" 

MICHIGAN (MI) 
Ailrian Emerjicncy 

Alliimi Finley KnicrKCTiiy 2.-.0'x400' 

Almot Kmi^r«i-iii'y TOO' x 700' 

Ann Arhor Univeraity of MiL-hitjan KmerHcnc'y IMO' x 750' 
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Ko. 


City 


yame of Field. 


Type 


Remarks 






MICHIGAN (MI) {Continued) 






Lansings 


McPherson Farm 


Emergency 






lAnsing 


Mich. Agricultural Col- 
lege 


Emergency 






Lansing 


Race Track 


Emergency 




71 


Lapeer 


County Farm Hospital 


Emergency 


1500' X 1500' 


10 


Lawton 




Emergency 






Manchester 


Spaferdy 


Emergency 


825' X 1155' 




Mayville 


• 


Emergency 


660' X 960^ 


83 


Midland 
Milea 


• 


Emergency 
Emergency 


« 


82 


Mount Pleasant Cemetery 


• Emergency 




2 


Niles 


• 


Emergency 




34 


Plymouth 
Pointe aux 
Barques 




Emergency 
Emergency 
Emergency 






Redwood City 




Emergency 


1000' X 400' 




Saint Charles 




Emergency 






Sandusky 


• 


Emergency 






Standish 


Fair Grounds 


Emergency 






Stockbridge 




Emergency 


300' X 650' 




Wayne 




Emergency 






Yale 




Emergency 




27 


Ypsilanti 


MINNESOTA (M) 




1000' X 1000'; 
L-shaped 


46 


Appleton 




Emergency 


Good 


67 


Breckenridge 




Emergency 


Good 




Cannon Junction 


Emergency 


Good 




Clare City 




Emergency 


Good 




Crow River 




Emergency 


Fairly good 




Daktoa 




Emergency 






Dresbach 




Emergency 




78 


Duluth 


Superior Country Club 


Emergency 


300' X 975'; 
golf links 


4 


Fairmont 




Emergency 


Good 


40 


Fort Snelling 

Golden 

Graceville 


Parade Grounds 


Emergency 
Emergency 
Emergency 


1200' X 1200' 


37 


Hastings 




Emergency 




27 


Lake City 

Maple 

Mayer 

Maynard 

Milan 

Minnesota City 




Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 




43 


Montevideo 
New Germany 




Emergency 
Emergency 





MISSISSIPPI (MP) 

ArtMia Emergency 

Belzoni Emergency 300x1200' 

Biloxi Emergeney ilOO' x |->00' 

Canton Race Track Emerfieney 

Charleston Emergency 3000' x 000' 

Co mo Emcrfeiiev 



Emergency 3000' s 2000' 

Emi-rgeney 2500' x 2500' 
o EmiTgpney 

Fnir nrounds Fm.Tf.-cncy fOO' :i JIOO' 

Rm.TKi'npy 2000'x:(KIO' 



Plains Emergency 

Reid Point Emergenoj 

Thorn pBon Falls Emergency 1000' x 1300' 

Tonnspnd Emergencj' 

Winston EmiTRency 

N^^T^RARKA (NK) 

Central Cily Emerpency 2000' \ 2000' 
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xVo. City 


Vame of Field 
NEW MEXICO (NM) 


Type 


Remarks 


Albuquerque 






Flying School 


Chapelle 




Emergency 




Carlsbad 




Emergency 




Clayton 




Emergency 




Columbus 




Emergency 




Des Moines 




Emergency 




Gallup 




Emergency 




Las Vegas 




Emergency 




Deming 


Drill Grounds 


Emergency 




Lordsburg 




Permanent 




Onava 




Emergency 




Optimo 




Emergency 




Santa Fe 




Emergency 




Shoemaker 




Emergency 




Tucumcari 




Emergency 




Wagon Mound 


NEW YORK 


Emergency 






(N— Western half of Stote) 






(Y =3 Eastern half of State) 




Au Sable Forks 


Emergency 




L-8 Babylon, L. I. 


H. J. Damm 


Emergency 




Y-37 Binghamton 


De Forest Street 


Emergency 


1200' X 600' 


Birdsell 




Emergency 


300' X 1200' 


Brooklyn 


Parade Ground 


Emergency 


600' X 1800' 


N19 Buffalo 


Cranberry Lake 


Emergency 




Coney Island 




Emergency 




N-7 Dunkirk 




Emergency 




Y-33 Glen Rills 




Emergency 




Y-22 Goshen 




Emergency 




Y-43 Ithaca 


Thomas Morse 


Emergency 


1200' X 120' 


Jay 




Emergency 




Keesevillc 




Emergency 




Liberty 




Emergency 


700' X 1 100' 


Y-76 Little Falls 


Smith's Field 


Emergency 


700' X 700'; Ex- 
cellent 


Lowville 




Emergency 




Millerton 




Emergency 


1800' X 350' 


Montauk Point 


Emergency 




Y-1 New York City Gallatin No. 1 


Emergency 




Y-71 Oneida 


Oneida Aviation 


Emergency 


300' X 60' 


Orchard 




Emergency 




N-41 Oswego 




Emergency 




Pierce Field 




Emergency 




Y-97 Plattftburg 


Plattsburg Barracks 


Emergency 


Good 


Plum Island 




Emergency 




Y-19 Port Jervis 


Cuddebecks 


Emergency 


600' X 600' 


y-32 Poughkeepsie 


Poughkeepsie Race Track 


Emergency 


COO' X 150* 
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No, 


City 
Pulaski 


Name of 


N-34 


Rochester 


m 


Y-93 


Saranac Lake 




y-63 


Schenectady 






Sheepshead Bay Motordrome 




Silver Creek 




¥-55 


Syracuse 


Bethka 


V-12 


Tarrytown 
Union 




Y-74 


Utica 


Utica Aviation 


¥-54 


Waterloo 


Thomas 


X-6 


Westfiold 




Y-6 


Yonkers 


VonkcMs Oolf F 



Type 
Emergency 
Municipal 

Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
EmerfTonoy 
KmorfjoTK'V 
Emertr<*nov 



Remarks 



1800' X 1800'; 
in preparation 

In Preparation 



1200' X 400' 



1500' X 900' 
000' X GOO' 

300' X 75' 



DhvIh Fi.-I,l 



M&ngum Bogge Emergency SOCxGOC 

Marlow Emergency 

Mountain Park Emergency nSO' x 225' 

?iIiisk.)K..e Fiiir Grounds EmerRcncy IfW' x ROO' 

^.■wkirk Warii's l'ii>^liire EnuTKcncy 1*1" (itcs 

Niirnmn Smith I'aMturo Enivrgenrv iMiio' \ l.'idfl' 
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yo. 


nty 


Xame of Field 


Type 


Remarks 






OREGON (ORE) {Continued) 






Cottage Grove 




Emergency 






Dallas 


Lacreole Landing 


Emergency 


450' z 890' 




Corvallis 




Emergency 






Eqgene 


Eugene Landing 


Emergency 


1500' X 2000' ; 
Good 




Grant's Pass 


Grant's Pass Ayiation 


Emergency 


660' X 2040' 




Grenada 




Emergency 






Imbeler 




Emergency 


2600' X 2500' 




Medford 




Emergency 






Penleton 




Emergency 


600' X 2000' 




Portland 


Eastmoreland 


Emergency 


1500' X 200' 




Roseburg 




Emergency 






Salem 




Emergency 






The Dalles 


PENNSYLVANIA 


Emergency 

(P) 


800' X 1500' 


68 


Altoona 


Driving Park and Fair 










Grounds 


Emergency 


Half-mile trat'k 


37 


Chester 




Emergency 




141 


Clearfield 


Race Track 


Emergency 


One-half mile 


142 


Du Bois 


Beaver Meadows 


Emergency 


450' X 1200' 


125 


Easton 




Emergency 


1800' X 800' 




Everett 




Emergency 


2000' X 1000' 


29 


Gettysburg 




Emergency 




53 


Harrisburg 




Emergency 




83 


Johnstown 




Emergency 


2000' X 2000' 


67 


Huntingdon 




Emergency 




50 


Lebanon 




Emergency 


1200' X 1200' 


66 


Lewistown 
Ligonier 


Race Track 


Emergency 
Emergency 




61 


Middletown 
Milford 




Government 
Emergency 






Mount Union 




Emergency 


2100' X 600' 




Penllyn 


Penllyn Polo 


Emergency 


300' X 1200' 


40 


Philadelphia 
Philadelphia 


Speedway Flying 


Emergency 
Government 


1000' X 300' 


11 


Pittsburgh 




Emergency 


Golf Course 


49 


Reading 




Emergency 


1500' X 1500' 




Rodring Springs 


Emergency 


1200' X 900' 




Scran ton 


Clark's Summit 


Municipal 




130 


Stroudsburg 




Emergency 




20 


Uniontown 


Race Track 


Emergency 


One mile 


163 


WilkesBarre 


Suburban Park 

RHODE ISLAND 


Emergency 

(RI) 




16 


Apponaug 
Bradford 




Emergency 
Emergency 


Good 




Collingwood 


Race Track 


Emergency 




12 


East Greenwich 


L 


Emergency 





Sumter Emergency 

Batnlicr^ Emergency 

Tillman Emprgenpy 

Henneltsvillc Tienneltsvillf Flying Emergeni-y ISOU' \ .-,2r,' 

L-»lia|>c<l 



Emerppncy 

Kmprpenoy Marked hy 
white circle 

ICraerjTPduy 

ICiiiertii'iii-v iOOif \ 1500' 

Kmer;.'piiry L-»linpcd 

KiruTL'fiuv 3(K]0' x 8000' 



Giddings Emergency 

Haskell Emergency Good 

IIem|>stead Emergpncy Very gottd 

Henrietta Kmorgcncy 

Ilollia Emergency 

Hondo Emergeney 1200'x800'; 

Very good 
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No. City 


\am€ of Field 


Type 


Remarke 


• 


TEXAS (TX) iConHnued) 




Paris 






Emergency 




Pear land 






Emergency 




PecaB8-2 






Emergency 




Port Arthur 


NaTal Air 


Station 


Emergency 


Navy Balloon 
Fid. 


Quannah 






Emergency 




Ringold 






Emergency 




St. Joe 






Emergency 




Saltillo 






Emergency 




8an Angelo 


Penrose B. 


Metcalfe 


Emergency 


2500' X 2500' 


San Antonio 


Brooks 




Government 


Army Balloon 
Fid. 


San MarcoB 






Emergency 




Seymour 






Emergency 




Sherman 






Emergency 




Bhnmld 






Emergency 




Sierra Blanca 






Emergency 


Unlimited space 


South Houston 


San Leon 




Emergency 


Near Ellington 
Fid. 


Spoffard 






Emergency 


Very good 


Stanford 






Emergency 




Stanton 






Emergency 


Excellent 


Sulphur Springs 




Emergency 


200 acres 


Sweetwater 






Emergency 


320 Acres; 
Rectangular in 
shape 


Temple 






Emergency 




Texarkana 


Country Club 


Emergency 


50 acres 


Texarkana 






Emergency 


75 acres 


Texline 






Emergency 




Thomdale 






Emergency 




Toyah 






Emergency 




Tyler 






Emergency 


14 mile track 


Uvalie 






Emergency 


1000' long; L- 
shaped 


Van Home 






Emergency 




Vernon 






Emergency 




Victoria 






Emergency 


2500' X 2500' 


Washburn 






Emergency 


Large 


Waxahachie 






Emergency 




Wellington 






Emergency 




Wharton 






Emergency 




Whitesboro 




UTAH (U) 


Emergency 




U-46 Salt Lake City 




Emergency 




U-52 Ogden 






Emergency 




U-64 Salduro 






Emergency 




2 Bennington 






Emergency 





22 Korfolk Parade Grounds 

Oldfield 
29 Petersburg 



Emergency 

EmerRencT 

Emergency 1 88(1' x HOO' ; 
Triangle 

Emcrgenry At Kulton, mil) 
urli of Rich- 
mund; 2 mil.'t 



:mii]iv. 









.i««.grui-j 


uooa 








Emergency 


Good 








Kmprsenry 


Good 








KmcrBPiicy 
K[iipr(;ciii_\- 


(iood 

Good 








Kniprppm-y 


1500- X WOO' 








KTru.rjrency 


1000' X 2000' 


ipal ' 




.inks 


I'luuTBPncy 
UnuTHfiipy 

KmcTfieni'V 
i.:m,.r«.n,.y 


2.-.0' X £.iOO 
Oval enclosed 

by 7 mile 

track 
40ni) X 3000' 
2000' X 2.100' 
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Life and Accideot Tnaurance for paaaengen ia aircraft, covering specific fllghta. 

Tbe above forma of insurance are written by two claBeea of companieB; on« 
group known as casualty companies anil the otlipr aa fire companies. TTicre are 
seven American companies in the so-called fire group writing various forms of 
aviation insiiranci^, am! two in the casualty pronp. One of tlii' casualty com- 
panies is in position to write wliat ia called full caverQ|![c, coverin{; fire, collision, 
property damage and public liahility. also accident and life insurance. 

Writers of aircraft insurance are of the opinion that a fair system of rates and 
an adi-qnale extension of insurance protection can not lie hri)U£;lit alioul until 
tlie Federal Covernment accepts the responsibility with whii'h it is confronted by 
„r,m,.r s,m^rvi-inn ,if nilots -^Inlilisliment ,.f adcoUHtP Inn.linn- linlHs. flimin 



MUVfRSiTv or mOOfiAM 
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